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(57) Abstract: Compounds, pharmaceutical 
compositions, and methods for the treatment 
of a hyperlipidemic condition in a subject. 
The compounds of the present invention are 
apical sodium co-dependent bile acid transport 
inhibitors and are 1,4-benzolhiazepine and 
1,5-benzothiazepine compounds corresponding 
to Formula I: wherein j, m ,Y, Z, R^^, R'», R^'^, 
R^^ and R* arc as defined in the specification. 
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NOVEL 1,4-BENZOTHIAZEPINE AND 1,5-BENZOTHIAZEPINE COMPOUNDS 
AS INHIBITORS OF APICAL SODIUM CO-DEPENDENT BILE ACID 
TRANSPORT AND TAUROCHOLATE UPTAKE 

[01] This application claims priority to provisional U.S. Application Ser. No. 
60/220,966 filed July 26, 2000, incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

(02] The present invention relates to compounds, pharmaceutical compositions, and 
methods for the treatment of a hyperhpidemic condition in a subject. More 
particularly, the present invention relates to novel l,4-ben2otiiiazepine and 
1,5-benzothiazepine compounds that are useful as apical sodium co-dependent 
bile acid transport inhibitors. 

BACKGROUND OF THE INVENTION 

[031 1*he major metabolic &te of cholesterol in Ifae human body is in tiie hepatic 
synthesis of bile acids. Bile acids are both passively and actively reabsoibed 
from the small mtestine and recycled via the enterohq>atic circulation to 
conserve the total pool of bile acids. Dietschy^ ^'Mechanisms for the intestinal 
absorption of bile acids**, J. Lipid Res., 9:297-309 (1968). Bile acids undergo 
passive absorption in the proximal small intestine and active transport in the 
termmal ileum. Love et al., ''New msights mto bile acid transport**, Cvarr. 
Opin. Lipidol., 9(3):225-229 (1998). Ileal active transport accounts for the 
majority of intestinal bile acid iq>take and is the exclusive route for taiuine- 
conjugated bile acids. 14 Ileal active transport is mediated by flie apical 
sodium co-dependent bile acid transporter ("ASBP*, also known as the ileal 
bile acid transporter or "IBAT'*) localized to the distal one-third of the ileum. 
Craddock et aL, ''Expression and transport properties of the human ileal and 
renal sodium-dependent bile acid transporter", Am. J. PhvsioL . 274 
(Gastrointest Liver PhysioL 37):G157-G169 (1998). 

[04] An equilibrium generally exists between hepatic cholesterol and the bile acid 
pool. Interruption of the ent^hepatic recirculation of bile acids (e.g., the 
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binding of intestinal bile acids to a sequestering resin such as cholestyramine; 
the surgical removal of the ileum to physically eliminate ileal ASBT; or the 
specific inhibition of ileal ASBT) results in a decrease in the liver bile acid 
pool and stimulates increased hepatic synthesis of bile acids from cholesterol 
(i.e., an upregulation of choIesterol-7a-hydroxyIase activity), eventually 
depleting the Hver's pool of esterified cholesterol. In order to maintain liver 
cholesterol levels necessary to support bile acid synthesis, the de novo 
synthesis of cholesterol increases in the hepatocytes (i.e., an upregulation of 3- 
hydroxy-3-methylglutaryl coenzyme-A reductase activity) and also increases 
the uptake of serum cholesterol by upregulating the number of cell surface low 
density lipoprotein cholesterol receptors ("LDL receptors"). The number of 
hepatic LDL receptors directly impacts serum low density lipoprotein 
("LDL") cholesterol levels, with an increase in the number of LDL receptors 
resulting in a decrease in serum cholesterol. The net result, therefore, is that 
serum LDL cholesto'ol levels decrease when intestinal bile acid reabsorption 
is reduced. Stedronsky, in "Interaction of bile acids and cholesterol with 
nonsystemic agents having hypocholesterolemic properties," Biochimica et 
Biophysica Acta, 1210 (1994) 255-287 discusses biochemistry, physiology, 
and known active agents surrounding bile acids and cholesterol. Agents that 
inhibit the transport of bile acids across the tissue of the ileum, therefore, can 
cause a decrease in the levels of cholesterol in blood serum. 

[05] A large number of adults have cholesterol levels that exceed recommended 
levels and can be considered as having hypercholesterolemia. If left untreated, 
such hypercholesteroleamia can result, for example, in atherosclerosis and 
complications of atherosclerosis such as myocardial infarction, stroke and 
perq>heral vascular disease. Accordingly, the development of new therapeutic 
agents (such as ASBT inhibitors) that overcome the problems associated with, 
and/or show improved performance relative to, the ther^eutic agents 
disclosed in the literature would be desirable. The present invention therefore 
comprises novel 1,4- and 1,5-benzothiazepines that represent an improvement 
over the ther^eutic agents previously disclosed for use in the treatment of a 
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hyperlipidemic condition, together with pharmaceutical compositions and 
methods of use thereof. 

[06] Those 1,4- and 1,5-benzotfaiepmes that have been disclosed in the literature as 
agents for the treatment of a hyperUpidemic condition include the following: 

[07] WO93/16055 discloses selected 1,4-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[08] W094/18183 discloses selected l,4-benzothia2epines as useful in the 
treatment of a hyperlipidemic condition. 

[09] W094/18184 discloses selected 1,4-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[10] WO96/05188 discloses selected 1,4-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[11] WO98/05657 discloses selected 2,3-dihydro-l,4-ben20thiazepines as 
therapeutic agents. 

[12] U.S. Patent 5,910,494 discloses selected 1,4-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[13] U.S. Patent 6,020,330 discloses selected l,4-benzofhiazepine$ as useful in die 
treatment of a hyperlipidemic condition. 

[14] WO96/16051 discloses selected l,5-benzothia2epines as useful in the 
treatment of a hyperlipidemic condition. 

[15] W099/35135 discloses selected 1,5-benzotfaiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[16] M. Booker et al., "Ileal Bile Acid Transport Inhibitors As Potential 
Hypocholesterolemic Agents " Curr, Opin, In Cardiovascular, Pulmonary & 
Renal Invest. Drugs, Vol. 2, No. 3, pp. 208-215 (2000), discloses 1,4- and 1,5- 
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benzothiepines (including Glaxo Wellcome compounds 2164U90 and 
264W94) as useful for the treatment of a hyperlipidemic condition. 

[17] In addition, selected benzothiepines have been disclosed in the literature as 
agents for the treatment of a hyperlipidemic condition. For example, U.S. 
Patent 5»994,391 discloses substituted benzothiepine compounds (including 5- 
(substituted phenyl>benzotbiepine compounds) for use as ASBT inhibitors. 
WO99/64409 discloses similar S-(substituted phenyl)-benzothiepine 
compounds wherein the phenyl substituent comprises a mono-, di-, tri- or 
tetiasaccharide moiety as useful for the treatment of a hyperlipidemic 
condition. . 

[18] Further, other classes of compounds have been disclosed in the literature as 
agents for the treatment of a hyperlipidemic condition. For example, PCX 
Patent Apphcation No. WO94/24087 discloses a groiq> of substituted 
naphthalene compounds as useful for the treatment of a hyperlipidemic 
condition. 

BRIEF SUMMARY OF THE INVENTION 

[19] A first aspect of the invention comprises novel 1,4- and 1,5-benzothiazepine 
compounds corresponding to Fonnula I (as later defined in the Detailed 
Description) that are efifective agents for the treatment of a hyperiipidemic 
condition or conditions. 

[20] Another aspect of the invention comprises pharmaceutical compositions 
comprising one or more of the novel 1,4- and 1,5-benzothiazepine compounds 
corresponding to Fonnula I that are suitable for use in treating a 
hyperlipidemic condition or conditions. 

[21] StiU another aspect of the invention comprises methods for the treatment of a 
hyperlipidemic condition or conditions comprising administering to a subject a 
therapeutically effective amount of one or more of the novel 1,4- and 1,5- 
benzothiazepine compounds corresponding to Formula I. 

4 
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[22] Still another aspect of die invention comprises methods of making the novel 
1,4- and 1,5-benzothiazepine compounds corresponding to Formula L 



[231 Still another aspect of die invention comprises novel 1,4- and 1,5- 
benzodiiazepine compounds corresponding to Formula VII (as later defined in 
the Detailed Description) that are effective agents for the treatment of a 
hyperlipidemic condition or conditions. 

[24] Still another aq>ect of the invention comprises pharmaceutical compositions 
comprising one or more of the novel 1,4- and 1,5-benzothiazepine compounds 
corresponding to Foimula VII that are suitable for use in treating a 
hyperlipidemic condition or conditions. 

[25] Still another aspect of the invention comprises methods for the treatment of a 
hyperlipidemic condition or conditions comprising administering to a subject a 
therapeutically effective amoimt of one or more of the novel 1,4- and 1,5- 
bCTzothiazepine compounds coirespondmg to Fonnula VH. 

[26] Still another aspect of the invention comprises methods of making the novel 
1,4- and 1,5-benzothiazepine compounds corresponding to Formula VII. 

[27] Other aspects of the invention will be in part apparent and in part pointed out 
hereinaft^. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF 
THE INVENTION 

[28] The present invention comprises novel 1,4- and 1,5-benzothiazepine 
compounds that are safe and effective anti-hyperlipidemic agents. These 
compounds generally exhibit one or more superior characteristics relative to 
conventional 1,4- and 1,5-benzothiazepine compoimds previously disclosed in 
the literature as therapeutic agents. These characteristics can include, but are 
not limited to, for example: (a) improved potency, (b) an improved solubility 
profile, (c) improved compatibility with conventional routes of oral 
administration, (d) an improved safety profile, and (e) elimination of a chiral 
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center at the 3-position carbon ring atom without a significant loss in potency 
relative to the corresponding conventional 1,4- and 1,5-benzothiazepine 
compounds having a chiral center at the 3-position carbon ring atom and 
lacking the novel substituent(s) present in the claimed compounds. 

[29] The compounds of the present invention are useful for, but not limited to, the 
treatment of a hypeilipidemic condition or conditions m a subject, including 
the prophylactic or preventative treatment of a hyperlipidemic condition or 
conditions in a subject The mediods, combinations, compositions and kits of 
the present invention also are useful for the prophylaxis and/or treatment of 
gallstones. Besides being useful for human treatment, these methods and 
compounds are also useful for veterinary treatment of companion animals, 
exotic animals and farm animals, including mammals, rodents, and the like. 
More preferred animals include horses, dogs, and cats. 

[30J More specifically, the present invention comprises a class of compounds 
useful in treating a hyperlipidemic condition that is defined by Formula I: 




I 



[31J wherein: 

[32] j is 0,1 or 2; and 

[33] m is 0, 1, 2, 3 or 4; and 

[34] R^^and R^® are independently selected firom the group consisting of 
hydrogen and hydrocarbyl, wherein said hydrocarbyl may be optionally 
substituted with one or more groups comprising one or more heteroatoms, and 
wherein said hydrocarbyl optionally may have one or more carbon atoms 
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replaced by one or more heteroatoms independently selected from the group 
consisting of oxygen» nitrogen, sulfrir and phosphorus; 

[35] and R ^ are independently selected from the group consisting of 

hydrogen and hydrocarbyl, wherein said hydrocarbyl may be optionally 
substituted with one or more groups comprising one or more heteroatoms, and 
wherein said hydrocarbyl optionally may have one or more carbon atoms 
replaced by one or more heteroatoms independently selected from the group 
consisting of oxygen, nitrogen, sulftnr and phosphorus; 

[36] one of Z and Y is NR^ and the other of 2 and Y is CHR^ 

[37] wherein R^ and R"* are independently selected from the group consisting of 
hydrogen, oxo, hydrocaibyl; -R^; ^R^; -NR^R^^; -SR^; -S(0)R^; -S02R^; 

and -SO3R ; wherein said hydrocarbyl may be optionally substituted with one 
or more groups comprising one or more heteroatoms, and wherein said 
hydrocarbyl optionaUy may have one or more carbon atoms replaced by one or 
more heteroatoms independently selected from the group consisting of 
oxygen, nitrogen, sulfur and phosphorus; 

[381 wherein r' and R^^ are independently selected from the group consisting of 
hydrogen; hydrocarbyl; amino; and hydrocarbylamino; wherein said 
hydrocarbyl moeities may be optionally substituted with one or more groups 
comprising one or more heteroatoms, and wherein said hydrocarbyl moieties 
optionally may have one or more carbon atoms replaced by one or more 
het^oatoms independently selected from the group consisting of oxygen, 
nitrogen, sul&r and phosphorus; and 

[39] R^ is selected from the group consisting of hydrogm; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; -OR^; -SR^; - 
S(0)r9; -S02R^; and -SOSR^; 
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[40] wherein R-^ groiip optionally may be substitated with one or more radicals 
independently selected from the group consisting of halogen; -N02; -CN; 

oxo; hydrocaibyl; -OR^^; -NrI^R^'^; ^SR^^; -S(0)R^^; -S02R^^; -S03R^^ 
; .NR*3qr14. .nrISj^rMrIS. .c02R^^; -OM; -S020M; .S02NR^%^'*; 

-C(0)NR^3r1'^; -C(0)0M; -COR^^; .NR^^C(0)R^^; -NR^^C(0)NR^V^ - 
NR^^COiR^^; •OC(0)R^^ ^OC(0)NR^^R^^; -NR^^SOR'^; ^NR^^SO^R^^ - 

NR^^SONR'^R^^; iNR^SQaNR^'^R'^; -PR^^R*"^; .P(0)r"r^'*; -P'^R^^R^'^R 

^ V; WR^^PR^"*; .S"^R^%^V; and -N^R^^^^^^A"; wherein said 
hydrocarbyl may be optionally substituted with one or more groups 
comprising one or more heteroatoms, and wherein said hydrocarbyl optionally 
may have one or more carbon atoms replaced by one or more heteroatoms 
independently selected from the group consisting of oxygen, nitrogen, sulfiir 
and phosphorus; 

[411 wherein R*^ R*^ and R^^ are indepmdenfly selected from the group consisting 
of hydrogen or hydrocarbyl, wherein said hydrocarbyl may be optionally 
substituted with one or more grotq)s comprising one or more heteroatoms, and 
whmin said hydrocaibyl optionally may have one or more carbon atoms 
replaced by one or more heteroatoms independently selected fi^om the group 
consisting of oxygen, nitrogen, sulfiu- and phosphorus; or 

[42] wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected fit>m the group consisting of oxo, carboxy, 
and quaternary salts; or 

[431 wherein R^^ and R^^ togetiiier with ttie nitrogen atom to which they are 
attached form a cyclic ring; and 

(441 wherein A' is a pharmaceutically acceptable anion, and M is a 
phannaceutically acceptable cation; and 
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(45] wherein is as defined above; and 

[461 one or more radicals are independently selected from the group consisting 
of hydrogen; halogen; -CH; .N02; hydrocarbyl; - R^ -OR^^; -NR^^R^^; -SR 
^^; -S(0)r13; -S(0)2R^^; -S03R^^; -S^R^^R* V; -NR^^OR^"*; -NR^^NR 
- OM; -S020M; -S02Nr1^R^'^; -NR^^C(0)R'^ -C(0)0M; - 
S(0)NR^^R*^ .N^r13r1 W; -PR^^rI^. .p(o)r13r14. .p+r13r14r 

^^A~; amino acid residue; peptide residue; polypeptide residue; and 
caifoohydiate residue, wherein said hydrocarbyl may be optionally substituted 
with one or more gcoups comprising one or more heteroatoms, and wherein 
said hydrocaibyl optionally may have one or moie carbon atoms replaced by 
one or more heteroatoms independently selected from the group consisting of 
oxygen, nitrogen, sulfur and phosphorus; and 

[47] wherein R^^, R'^, R^^, A", and M are as defined above; or 

[48] a pharmaceutically acceptable salt, solvate, or prodrug thereof; and 

[49] provided lhat at least one of R^ R^ and R* is R^ and 

[50] provided that at least one of the following conditions is satisfied: 

[51] (a) the R^ moiety possesses an overall positive charge; and'or 

[52] (b) the R^ moiety comprises a quaternary ammonium group or a quaternary 
amine salt; and/or 

[53] (c) the R^ moiety comprises a phosphonic acid group or at least two carboxyl 
groups; and/or 

[54] (d) the R^ moiety comprises a polyethylene glycol group having a molecular 
weight of at least 1000. 
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[55] Preferably, the class of compounds is defined by Formula I wherein: 



[56] j isO, 1 or2; and 
[57] m is 0, 1, 2, 3 or 4; and 

[58] R^"*^ and R^^ are independently selected from hydrogen and alkyl; and 

[59] R^ and R^ are independently selected from hydrogen, all^rl, alkrayl, 
alkynyl, cycloalkyl, cycloallQrlalkyl, aryl and aralkyl; or 

[60] R^ and R^^ together with the carbon atom to which they are attached form a 
C3.10 cycloalkyl group; and 

[61] oneofZandYisNR^andfheoflierofZandYisCHR'*; 

[62] wherein R^ and R^ are independently selected from the group consisting of 
hydrogen, 0x0, acyl, thioacyl, and R^; and 

[63] wherein R^ is selected from the group consisting of alkyl; cycloaDq^l; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; -OR^; -SR^; -S{0)R^; - 
S(0)2R^;and-S03R^; 

[64] wherein the R^ alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; and 
quaternary heterocyclyl radical is substituted with one or more radicals 
independently selected from the group consisting of halogen; -CN; -N02; 
0x0; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 

polyether, -OR^^; -NR^^r^"^; -SR^^; -S(0)R^^; -S02R^^; -S03R^^; -NR*^ 

OR^"*; -NR^^NR^V^; .C02R^^; -OM; -SQ20M; -S02NR^^R^'*; - 

C(0)NR^^R^^; -C(O)0M; ^COR^^; -NR^^C(0)R^^ -NR^^C(0)NR'^R'^ - 
NR^^COaR^^; -OC(0)R'^; .0C(0)NR^^R^^; -NR^^SOR^^ -NR'^S02R'^• - 

NR^^SONR'^R*^ -NR^^SOaNR^^R^^ -PR^^R^"^; -PCOR^^R^"^; -pV^R^'^R 

IV; -P(Or13)or14; Vr13r1 V; and -N^rI^rI W; and 

10 
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[65] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemaiy heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether snbstituents of the radical optionally may 
be fiirther substituted with one or more radicals selected from the group 
consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; 

aiyl; heterocyclyl; aiylalkyl; heterocyclylalkyl; quaternary heterocyclyl; -OR ; 

-NrV; -Sr''; -S(0)R^; -S02R^; -S03r'';- C02R''; -CONr'^R*; -N"^R V 

R^A-; -P(0)R V; >PR V; -P^R Vr V; and 

-P(0)(Or'')OR^ and 

[66] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatematy heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyether substituents of the R^ radical optionally may 

7 +78 

have one or more carbons replaced by -0-; -NR -; -N R R A""-; -S-; -SO-; - 
S02-; -S'^R V-; -PR '^-; -P(0)R^.; -P^R^R^A'-; or phenylene; and 

7 8 

[67] wherein R and R are independently selected from the group consisting of 
hydrogen; and alkyl; and 

Q 1 A 

[68] wherem R^, R*", and R^ are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; aHqiiyl; aryl; heterocyclyl; 
alkylammoniumalkyl; aiylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyhetenocyclyl; amino; alkylamino; 
caiboxyalkylamino; alkoxyalkylamino; and acyl; and 

11 12 

[69] wherein R^ ^ and R^"^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R 
1^; -SR^; -S(0)R^; .S02R^; -S03R^; -C02R^; and -CONR^^^; or 
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[70J ^ and R*^ together wifli the caibon atom to which fliey are attached form a 
cyclic ring; and 

[71] wherein R-^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyi; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylanunoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyetfaer; or 

[72] wherein R^^ and R'^ together with tibe nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of oxo» caiboxy, 
and quaternary salts; or 

[73] wh^ein R^^ and R*^ together with the nitrogen atom to which they are 
attached fonn a cyclic ring; and 

[74] wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 

heterocyclylalkyl; carboxy; carboxyallQrl; guanidinyl; -OR^^; -NR%^^; -N"^ 
R%1%^A-; -SrI^; .S(0)R^; .S02R^; -S03R^^; -C02R^^; -CONR^R^O; - 
S02NR^R^^; -PO(OR^^)OR^''; -P%^^; 
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-P"*'rV°R^ Us .S"*"R^R* V; and caibohydiate residue; and 

[75] wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylanunoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
ca]i)oxyaI]Qrlaminocarbonyla]kyi; and polyether radicals optionally may have 

one or more caibons replaced by -0-; -NR^-; -N'*"R^R^^A*s -S-; -SO-; -SO2-; 

-S'^R^S -PR^s -P"^R^R^^A"s -P(0)R^s phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

[76] wherein R^^ and R^^ are independently selected from the groi^ consisting of 
R^ and M; and 

[77] wherein A is a pharmaceutically acceptable cation and M is a 
pharmaceutically acceptable cation; and 

[78] one or more R^ radicals are independently selected from the group consisting 
of R^, hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether; acyloxj^ OR^^; -NR^^R^"*; -SR*^; - 
S(0)rI3; -S(0)2R*^; -S03R^^; -S^^R^^R^ V; -NR^^qrM. .nrIS^rHr 
^^; -CX)2R"; -OM; -S020M; -S02NR^%^'*; -NR''^C(0)R^ -C(0)NR^3r 
-C(0)OM; -COR^^; -OR^^; -S(0)nNR^%*''; -NR^^R^^; -NR^^OR^"*; 

-N'^R^%1 V^A"; -PrI^r^'^; -P(0)r13r1'^; -P^R^^R^^rI V; amino acid 
residue; peptide residue; polypeptide residue; and carbohydrate residue; 

[79] wherein the R^ alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; acyloxy 
radicals optionally may be further substituted with one or more radicals 
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selected fiom the group consisting of halogen; -CN; oxo; -OR^^; -NR^R^^; - 

n+r9r10rWa--sr16. 

1801 -S(0)r'; .S02R^; -S03R^^; -C02R^^; -CONR^R^^; -S02NR^R^°; 

.PO(OR*^OR"; A^O. .p+r9r11r12a-. .s'^r^rIO^-. caAohydrate 
residue; and 

[81] wherein the R^ quaternary heterocyclyl radical optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; 
-N02; oxo; alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 

alkynyl; aiyl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; - 
Nr13r14. .sr13. ^(0)r13. -sQ2R^^; -S03R^^; -NR^^OR*^; -NR^^NR^'^ 
r1^; -C02R*^; OM; -S020M; -S02NR^%^'*; -C(0)NR^3r14. ^(o)oM; - 
COr13; -P(0)R^%^'^; -P^^R^"^; -pV^R^'^R^ V; -P{OR^ ^R^"^; -S"^R 
^^R^'^A*; -N"*"R^%1'*R^^A''; and carbohydrate residue; and 

[82] wherein the R^ radicals comprising carbon optionally may have one or more 

carbons replaced by -O; -NR^^-; -N"^R^^R^ V-; -S-; -SO; -S02-; -S'*'R^^A 

"-; -PR^^s .P(0)R^^s .PR^^R^"*; -P"^R^^R^Vs phenylene; amino acid 
residue; peptide residue; polypeptide residue; caibohydmte residue; polyethe^ 
or polyalkyl; wherein said phenylene; amino acid residue; peptide residue; 
polypeptide residue; carbohydrate residue; and polyalkyl optionally may have 

one or more carbons replaced by -0-; -NR^-; -N^R%^^A\ -S-; -SO-; -S02- 

; -S Va--; -PR^s -P Vr^^A's or -P(0)R^ and 

[83] wherein R^^ is selected from the group consisting of alkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycaibonyl; aiylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 
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[84 J wherein the R alkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; 
arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl radicals optionally may 
be substituted with one or more radicals selected from the group consisting of 

halogen; -CN ; NO2; 0x0; -OR^; -NR^R^^; -N'^'R^^^R^ V; -SR^; -S(0)R^ 

; -S02R^; -S03R^; -C02R^; -CONR%^^; ^020M; -SOSNR^R^®; -PR^R 

-P(OR^ Vr^"*; -P0(0R^^)0R^^; and -C(0)OM; or 

[85] a pharmaceutically acceptable salt, solvate, or prodrug thereof; 

I86J provided that at least one of R^ R"* and R^ is R^; and 

[87] provided that at least one of the following conditions is satisfied: 

[88] (a) the R^ moiety possesses an overall positive charge; and/or 

[89] (b) the moiety comprises a quaternary ammonium group or a quaternary 
amine salt; and/or 

[90] (c) the R^ moiety comprises a phosphonic acid groiq> or at least two caiboxyl 
groups; and/or 

[91] (d) the R^ moiety comprises a polyethylene glycol group having a molecular 
weight of at least 1000. 

[92] In one embodiment of the compounds of Formula I, R^ is aryl substituted with 
one or more mdicals independently selected from the group consisting of 
halogen; -CN; -N02; 0x0; alkyl; polyaftyl; h^loalkyl; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether, -OR^^; -NR^^^^; -SR^^; -S(0)R^3; 
.S02R^^; -S03R^^; -NrI^OR^'^; -NrI^NR^^^rI^; .C02R*^ -OM; -S02 
OM; -S02NR^^R^'^; -C(0)Nr13r14. <:(o)oM; -COR^^; -NR^^C(0)R'^ - 
NR'^C(0)NR'^R'^ -NR^^COzR^^ .0C(0)R'^; .0C(0)NR'^R'^; -NR^^SOR^^ 
-NR^^SOzR*"*; -NR'^SONR'^R^^; -NR'^SCbNR^^^^ -PR^^*"*; -P(0)R^^R 

15 



wo 02/08211 



PCTAJSOl/23533 



14; -pV^rI W; -P(0r1 -S+R^R^ V; and -N+R"r14r15 

A'; and 

[93] wherein the alkyl, polyalkyl, haloallq^l, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the aryl optionally may be 
further substituted with one or more radicals selected from the group 
consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; 

n 

aiyl; heterocyclyl; aiylalkyl; heterocyclylalkyl; quaternary heterocyclyl; -OR ; 
-NR V; -Sr'^; -SCOr'^; ^S02R^; -S03R^;- C02R^; -CONR V; -N'^r'^R^ 
R^A-; -P(0)r'^R^; -Pr\^; -P"^R Vr V; and 

-P(0)(0R Vr^; and 

[94J wherein the alkyl, polyaDcyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyeflier substituents of the R^ aryl optionally may 

have one or more carbons replaced by -0-; -NR -; -N R R A"-; -S-; -SO-; - 

S02S -S"^rV-; -Pr'^s -P(0)R''s -P"**rVas orphenylene; and 

7 8 

[95] wherein R and R° are independently selected from the group consisting of 
hydrogen; and alkyl; and 

[96] wherein R^, R^^, and Rw are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; caiboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

[971 wherein R^ ^ and R^^ are independently selected from the group consistmig of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

16 
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Q Q 

cycloalkyi; cycloalkenyl; haloalkyl; hydroxyallq^l; cyanoalkyl; -OR^; -NR'^R 
-SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

[98] R^ ^ and R^^ together with tiie carbon atom to which they are attached form a 
cyclic ring; and 

I99J wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl: 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylarylalkyl 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl: 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

[100] wherein R^^ and R'^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected fiom the group consisting of oxo, carboxy, 
and quaternary salts; or 

[101] wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[102] wherein the R^^, R^'^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quatraiary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocycl5dalkyl; alkylaiylalkyl; 
alkylheterocyclylallqrl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 

. heterocyclylalkyl; carboxy; caiboxyalkyl; guanidinyl; -OR^^; -NR^^**; -N"*" 
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R^R^^R^A*; -SR^^; -S(0)R^; .S02R^; -S03R^^; -C02R^^; -CONR^R^^; - 

S02NrV°; -PCXOR^^OR^^; -pV°; -pVr^V^A-; -sVr^V; 
and caibohydrate residue; aiKi 

[1031 wherein the R^^, R^"*. and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quatemaxy heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylanunoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
caiboxyallgrlaminocaihonylalkyl; and polyetfaer radicals optionally may have 

one or more carbons replaced by -0-; -NR^s -N'^'R^R^^A"-; -S-; -SO; -SO2S 

-S*^rVs -PR^s -P"^R^R^ -P(0)R^-; phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

16 17 

11041 wherein R^" and R^ are independently selected from the group consisting of 
9 

R^ and M; and 

[105] wherein A is a phannaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

[106] In another embodiment of the compounds of Formula I, R^ is: 




n 



[107] wherein 

[108] k is 0, 1,2, 3 or 4; and 
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[109] one or more R" are independently selected from the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aryU heterocyclyl; quaternary heterocyclyl; 

aiylalkyl; heterocydylalks^ polyelher, -OR^^; -NR^^R^^*; -SR^^; -S(0)R^^; 

-S02R^^; -S03R^^; -NR^^OR^^; -NR^^R^l^. .C02R^^; -OM; -S02 

OM; -SOINR^^R^'*; -C(0)NR^2r^'*; -C(0)0M; -COR^^; -NR"C(0)R"'; - 
NR"C(0)NR"'r'?; -NR'^COzR"; -0C(0)R"; -OC(0)NR''r"*; -NR'^SOR'"; 

-NR'^SOiR'"; -NR"S0NR"^"; -NR"S02NR"'R'^ -PR^^R^"*; -P(0)R^^R 

.P+r13r1 W; .P(OR^3)oj^^4; -S-^R^^ V; and -N+R»3r14r15 

A"; and 

(1101 wherein the R*^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quateraaiy heterocyclyl, aiylalkyi, 
heterocyclylalkyl, and polyether radicals optionally may be further substituted 
with one or more radicals selected j&om ibc group consisting of -CN; halogen; 
hydroxy; oxo; allqrl; cycloalkjd; alkenyl; alkynyl; aryl; heterocyclyl; aiylalkyl; 

heterocyclylalkyl; quatranary heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)R^; - 

S02R^; -S03R^;- C02R^; -CONr'^R^; -N'^R Vr^A-; -P(0)r'^R^; -Pr'^R^ 

; -P"*'R Vr V; and -P(0)(OR ^R^; and 

[1111 wherein die R*' alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyether radicals optionally may have one or more 

carbons replaced by -O-; -NR^s -N^R^R V-; -S-; -SO-; -S02s -S"^R^A'-; - 

PR^S -P(0)R^s -pVr^A s or phenylene; and 

7 R 

[112J wherein R and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 
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[113] wherein R , R , and RW are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
alkylammomumaIIc)rl; aiylalkyl; heterocyclylalkyl; carboxyallgrl; alkoxyalkyl; 
caiboalkoxyalkyl; carboxyaiyl; carboxyheterocyclyl; amino; alkylamino; 
caiboxyalkylamino; alkoxyalkylamino; and acyl; and 

[114] wherein R and R^"^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
aiylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR% 

*°; -SR^; -S(0)R^; -S02R^; -SOSR^; -C02R^; and -CONR^R^^; or 

11 12 

[115] R ^ and R together mOi the caibon atom to which they are attached form a 
cyclic ring; and 

[116] wherein R^^, R^^, and R^^ are indqpendmdy selected from tiie group 
consisting of hydrogen; alkyi; haloalkyl; cycloalkyl; polyalkyi; alkenyl; 
alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; aDQrlammoniumallqrl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyetha^ or 

[117] wherein R'^ and R^^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of oxo, carboxy, 
and quaternary salts; or 

[118] wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[119] wherein the R^^, R^^ and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyi; 
alkenyl; alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; aiylalkyl; 
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heterocyclylalkyi; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylanunonimnalkyl; aminoalkyl 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 

heterocqrclylalkyl; carboxy; caAoxyallgrl; guanidinyl; -OR^^; -NR%^^; -N'*' 

r%10rW^-. .sj^16. .s(0)r9; -S02R^; -S03R^^; -C02R^^- -CONR^^O; - 

so2Nr9r10; .pocor^Vr^^; -p^R^^; -pVr10r"as -sVr^V; 

and carbohydrate residue; and 

[120] wherein the R^^, R^'^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl: 
aUcenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocaibonylalkyt alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have 

one or more carbons replaced by -0-; -NR^-; -N'^R^^^A"-; -S-; -SO-; -SO2S 

-S Va -; -PR^-; -P Vr^ V-; -P(0)R%^ phenylene; caibohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

[121] wherein R ^ and R^ ' are independently selected fem the group consisting of 
R^ and M; and 

[122] wherein A is a phannaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

[123] In another CTOibodiment , R^ is: 
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IIA 



[124] wherein R^^ is as defined above. 
[125] In another embodiment, is: 




nB 



[126] wherein R'^ is as defined above. 
[127] In another embodiment 

[128] is independently selected fiom the group consisting of -OR^^, -NR^^R^"*, 
-NR^^C(0)R^'^, -0C(0)NR"^R", and -NR^^S02R^'^, and 

[129] wherein R^^, R^'*, and R^^ are independently selected from die group 
consisting of all^rl, polyetfaer, aiyl, quaternary heterocycle, aiylalkyl, 
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heterocyclylalkyl, quatemaiy heterocyclylalkyl, alkylheterocyclylalkyl, and 
alkylaiDmoniumalkyl, 

[130] wherein alkjd optionally has one or more carbons replaced by O or 
N"^R^R^^A-,and 

11311 wherein R^^, R^^, and R^^ are optionally substituted wifli one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^°, - 

N'^'rV^R^ V. -CONR^R^^, and-PO(OR^^)OR^^, and 

O IQ 

(1321 wherein R and R are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
caxboxyalkylheterocycle; and 

11 12 

[1331 wherein R and R are independently alkyl; and 

[134] wherem A~ is a pharmaceutically acceptable anion and M is a 
phannaceutically acceptable cation. 

[135] In another ^bodiment: 

[136] R'^ is independently selected from the groiq) consisting of -OR^^, -NR^^R^^, 
-NR^3C(0)R^'^, -OC(0)NR'^R*^ and -NR^^SOaR^"*, and 

[137] wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of polyether, aryl, quatemaiy Heterocycle, arylalkyl, 
heterocyclylalkyl, quaternary heterocyclylalkyl, and alkylheterocyclylalkyl, 

[1381 wherein R^^, R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, aUcyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^°, - 

N"*'R^R* *R^ V, -CONR%^^, and -PO(OR*^)OR*'', and 
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(1391 wherein R and R are independently selected firom the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, caiboalkoxyalkyl, and 
caxboxyalkylheterocycle; mi 

11 12 

[140J wherein R* * and R are independently alkyl; and 

{1411 wherein A" is a pharmaceutically acceptable anion and M is a 
phannaceutically acceptable cation. 

[142] In another embodiment, R'^ is selected from the group consisting of: 
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(70) 

11431 Optionally, R^' may be selected fix)m flie foDowing: (1) - (24), (25) - (48) or 
(49) - (70) from Table L Furflier, R^^ may be acidic or contain a quartemary 
ammonium nitrogen. Even further, R^^ may be selected from the following: 
(1) - (5), (6) - (10), (11) - (15), (16) - (20), (21) - (25), (26) -(30), (31) - 
(35), (36) - (40), (41) - (45), (46) - (50), (51) - (55), (56) - (60), (61) - (65), 
(66) - (70), or combinations thereof. 

[144] In another embodiment of the compounds of Formula I, R^ is R^; and 

[145] R^ is selected from the group consisting of hydrogen and alkyL 

[146] In another embodiment of the conq)ounds of Formula I, R^ is selected from the 
group consisting of hydrogen and alkyl; and R"* is R^. 

[147] In another ^bodiment of ibe compounds of Formula I: 

[148] R^isR^and 

[1491 R'* is selected from the group consisting of hydrogen; oxo; alkyl; cycloalkyl; 
aiyl; heterocyclyl; acyl, thioacyl, and -OR^; 

[150] wherein the R^ alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

aiylalkyl; heterocyclylalkyl; polyether, -OR^^; -NR^^R^^; -SR^^; -S(0)R^2; 

.S02R^^; -S03R^^; -NR^^OR^'^; -NR^^^^^R^^; .C02R^^; -OM; -S02 
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OM; -S02Nr13j^14. ^(0)Nr13r14. .c(0)OM; -COR}^; -NR'^C(0)R'^; - 
NR"C(0)NR"^"; -NR'^COjR"; -0C(0)R"; -OC(0)NR'^R"; -NR"S0R"*; 
-NR^SOzR'"; -NR"S0NR"^"; -NR^SOjNR'V^ -PR^^R^"*; -P(0)R^^R 
-pV^rI^^I V; -P(Or1 W^; -S V^rI V; and 

and 

[1511 wherein the alkyl, polyalkyl, haloalkyl, hydioxyalkyl, cycloalkyl, alkenyl, 
allqaiyl, aiyl, hetCTOcyclyl, ipiatemary heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyefher substituents of the radical optionally may 
be further substituted with one or more radicals selected from the group 
consisting of -CN; halog^ hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynjd; 

7 

aryl; heterocyclyl; arylalkyi; heterocyclylalkyl; quaternary heterocyclyl; -OR ; 
-Nr\^; "SR^; -S(0)r''; -S02R^; -S03R^;- C02r!'; -CONr\^; ^N^r\^ 
R^A-; -P(0)rV; -PR^R^; -P'^rVrV; and 

-P(0){OR'^)OR^;and 

[1521 wherein the alkyl, polyallqrl, haloalkyl, hydroxyaUsyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylal^L, 
heterocyclylalkyl, and polyether substituents of the R*^ radical optionally may 
have one or more carbons replaced by 

-0-; -Nr'^s -N"^R Va s -Ss -SO; -S02s -S'^r'^A -; -Pr'^s -P(0)R^s 
+ 78 

-P R R A'-; orphenylene; and 

7 8 

[153] wherein R and R are independently selected from the gcoxsp consisting of 
hydrogen; and alkyl; and 

[154] wherein R^, R^^, and RW are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
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alkylammoniumalkyl; arylalkyl; heterocyclylalkyi; carboxyalkyl; alkoxyalkyl; 
caiboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
caiboxyalljylammo; alkoxyalkylamino; and acyi; and 

[1S5J wherein R and R are independently selected from the groiq) consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
arylalkyl; heterocyclylalkyi; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R 
^0; -SR^; -S(0)R^; -S02R^; -SOSR^; -C02R^; and -CONR^R^^; or 

[156] R^ ^ and R^^ together with die carbon atom to which they are attached fonn a 
cyclic ring; and 

[157] wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyi; quaternary heterocyclylalkyi; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or . 

[158] wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached fonn a mono- orpolycyclic heterocyclyl fliat is optionally substituted 
with one or more radicals selected from the groiqi consisting of oxo, carboxy, 
and quatemaiy salts; or 

[159] wherein R^^ and R^^ togedier widi &e nitrogen atom to which they are 
attached form a cyclic ring; and 

[160] wherein the R^^ R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl: 
heterocyclylalkyi; quaternary heterocyclylalkyi; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 
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aminocaibonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocaibonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyU haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; quaternary 

heterocyclylalkyl; carboxy; caiboxyalkyl; goanidinyl; -OR^"; 

j^9r10rw^-. _gj^l6. .s(0)R^; -S02R^; -S03R^^; -C02R^^; -CONR%^°; - 

S02NR^r1^; -P0(0R^^)0R^'^; -pV°; -P'^R^R^^R^^A-; -S'^R^R^^A-; 
and carbohydrate residue; and 

[1611 wherein the R*^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have 

one or more carbons replaced by -0-; -NR^-; -N"^R^R^^A'-; -S-; -SO-; -SO2-; 

VrVs -PR^s 'TW^^A'-; -P(0)R^-; phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

[162J wherein R and R are independently selected from the group consisting of 

Q 

R and M; and 

(1631 wherein A is a pharmaceutically acceptable cation and .M is a 
pharmaceutically acceptable cation. 

[164] In another embodiment of the compounds of Formula I: 

[1651 is selected from the group consisting of hydrogen; 0x0; alkyl; cycloalkyl; 
aryl; heterocyclyl; acyl, thioacyl, and -OR^; 
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[166] wherein the alkyl; cydoaU^l; aiyl; heterocyclyl ladical is substituted with 
one or more radicals independently selected from the group consisting of 
halogen; -CM; -N02; oxo; allcyl; polyallgrl; haloaU^l; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aiyl; heterocycfyl; quatemaiy heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether, -OR^^; -NR^%^^; -SR^^; -S(0)r12; 

-S02R^^; -S03R'^; -MR^^OR^'*; -NR^^j^r^^^^; -C02R^^; -OM; -S02 

OM; -S02NR^%^'*; -C(0)NR*^R^'*; -C(0)0M; -COR*^; -NR'^C(0)R''^; - 
NR"C(0)NR"r"; -NR"C02R"*; -0C(0)R"; -0C(0)NR'^R"'; -NR^SOR"*; 

.NR'^S02R'^• -NR"S0NR"R"; -NR'^SOiNR"^"; -PR^^^"*; -P(0)R*^R 
1^; -P+r"r14r1 V; -P(OR^ ^R^^; -S+r"r* V; and -N+r"r14r15 

A*; and 

[167] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether sabstituents of the R'' radical optionally noay 
be further substituted with one or more radicals selected from the group 
consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; 

aiyl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary heterocyclyl; -OR^; 

-NR^R^; -Sr''; -S(0)R^; -S02R''; -S03R^;- C02R^; -CONR V; -nVr^ 

R V; .P(0)R V; -PR V; -P'^R Vr V; and 

-P(OXORVR^;and 

1168J wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of Ae R^ radical optionally may 
have one or more carbons replaced by 

-0-; -Nr'^s -N"^R Vas -S-; -SO-; -S02s -S"^rV-; -Pr'^-; -P(0)r''-; 
-P^R^R^A'S orphenylene; and 
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[169] wherein and are independently selected from the group consisting of 
hydrogei^ and alkyi; and 

[170] wherein R^, R^^, and RW are independendy selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkyayl; aiyl; heterocyclyl; 
alkylammoniumalkyi; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
caiboalkoxyalkyi; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

11 12 

[171] wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; aUcyl; alkenyl; alkynyl; aryl; heterocyclyl; 
arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloaUcyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R 

^0; -SR^; .S(0)R^; .S02R^; -S03R^; -C02R^; and -CONR^^^; or 

1119 

[1721 R ^d R^ ^ together with flie carbon atom to which they are attached fomi a 
cyclic ring; and 

[173] wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylaUcyl; 
alkylheterocyclylalkyl; alkylammoniumalkyi; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylallcyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

[174J wherein R^^ and R^'* together wifli the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of 0x0, carboxy, 
and quaternary salts; or 

[175] wherein R^^ and R^^ together with the nitrogen atom to which they arc 
attached form a cyclic ring; and 
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[1761 wherein flie R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; arylalkyl; 
heterocyclylallqrl; quaternary heterocyclylalkyl; allq^larylalkyl; 
alkylhetenocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocaibonjdalkyl; alkylaminocaibonylalkyl; 
carboxyallgrlaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected fiom the group consisting of 
halogen; -CN; stdfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoallgrl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quateroary 

heterocyclylalkyl; caiboxy; carboxyalkyl; guanidinyl; -OR^^; -NR%^^; -N^ 

j^9r10rw^-. .sj^16. .s(0)R^; -S02R^; «S03R*^; •C02R^^; -CONR^^^; - 

SO2NR%10; -P0(0R^^)0R^'^; -P^R^^; -P"^R^R^°R^U-; .S"^R^R^V; 
and carbohydrate residue; and 

[177] wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have 

one or more carbons replaced by -0-; -NR^-; -N^R^R^^A*-; -S-; -SO-; -SO2-; 

-S"^rVs -PR^s -P'^R^R^Vs -P(0)R^s phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

16 17 

[178J wherem R*^ and R^ are indepradently selected ftom the group consisting of 
R^ and M; and 

[179] wherein A is a phaimaceutically acceptable cation and M is a 
pharmaceutically acceptable cation; and 

[180] RMsR^ 
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(181] Within the compounds of Fonnula I is a class of compounds of specific 
interest corresponding to Formula lA: 

1>1A 



[1821 wherein: j = 1 or 2; 

[183] R^^ and R^^ are independently selected from hydrogen and alkyl; and 

[184] R^ and R^ are independently selected fiom hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkylaUcyl, aiyl, and aralkyl; or 

[185] R^ and R^ together with the carbon atom to which they are attached form a 
C3.7 cycloalkyl group; and 

[186] independently selected fiom the group consisting of hydrogen^ 0x0, acyl, 
thioacyl, and R^; and 

[187] j, m, R^, R^ and R^ are as previously defined above for the compounds of 
Fonnula I; 

[188] provided that at least one of R\ R^ and R^ is R^; and 

[189] provided that the R^ alkyl, cycloalkyl, aiyl, heterocyclyl, and -OR^ radicals 
are not substituted with -0(CH2)i-iNR'R"R"' wherein R% R" and R*" are 
independently selected fiom hydrogen and alkyl; and 

[190] provided that at least one of tiie following conditions is satisfied: 

[191] (a) the R^ moiety possesses an overall positive charge; and/or 
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1192] (b) the moiety comprises a quaternary ammonium group or a quaternary 
amine salt; and/or 

[193] (c) the moiety comprises at least two carboxy groups. 

[194] Within die compounds of Formula I is another class of compounds of specific 
interest corresponding to Formula IB: 




[195] wherein: j = 1 or 2; 

[196] R^^ and R^^ are independently selected firom hydrogen and alkyl; and 

1197] R^^ and R^^ are independently selected from hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkylalkyl, aryl, and aralkyl; or 

[198] R^ and R^^ togedier with the carbon atom to which they are attached form a 
C3.7 cycloalkyl group; and 

[199] independently selected from the group consisting of hydrogen, 0x0, acyl, 
thioacyl, and R^; and 

[200] j, m, K\ R"^ and R^ are as previously defined above for thQ compoimds of 
Formula I; 

[201] provided that at least one of R^ R"* and R^ is R^; and 
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[202] provided that the alkyl, cycloalkyl, aiyl, heteiocyclyl, and -OR^ radicals 
are not substituted with -0(CH2)i,4NR'R"R'" wherein R', R" and R'" are 
independently selected fiom hydrogen and alkyl; and 

[203] provided that at least one of the following conditions is satisfied: 

[204] (a) the moiety possesses an overall positive chaige; and/or 

[205] (b) the R^ moiety comprises a quaternary ammonium group or a quaternary 
amiae salt; and/or 

(206] (c) the R^ moiety comprises at least two carboxy groups. 

[207] Within the compounds of Formula I is a class of compounds of particular 
interest corresponding to Formula ID: 




R^ m 

[208] wherein: 

[209] R^^ and R^^ are independently selected fiom Ci.6 alkyl; and 

[210] R^^ is selected firom the group consisting of halogen and R^^; 

[211] R^^ is selected fiom the group consisting of hydroxy, alkoxy, and R^; and 

[212] wherein R^ is aryl substituted with one or more radicals independently 
selected fit)m 4e group consisting of halogen; -CN; -N02; oxo; alkyl; 
polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 
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heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether, 
-ORl3..jqj^l3Rl4.^j^l3. 

-S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^^^; -C02R^^; - 

OM; -S020M; -SOlNR^^R^^; -C(0)NR^%^^; -C(0)OM; -COR^^; - 
NR"C(0)R"; 

-NR'^C(0)NR"'r'^ -NR^CCbR"*; -0C(0)R'^ .ck;(0)nr"r"*; -nr'^sor'\- 

-NR'^SOzR'"; -NR'^SONR'^R'^; -NR^SOzMR^R'^ -PR^^^'*; .P(0)R^^R 
14. 

-P+r13r1 W; -P(Or13)Or14; -S+R^^r^ V; and -N+rI^r^^rIS^-. 
and 

[213] wherein the alkyl, polyalkyi, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the aryl optionally may be 
further substituted with one or more radicals selected fi:om &e groiq> 
consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; 

aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary heterocyclyl; -OR^; 

-NR^R^; -Sr'^; -S(0)r'^; -S02R'^; -S03r'^;- C02R'^; -CONR V; -N"^R V 

R^A-; -P(0)R V; -Pr\^; Vr %V; and .P(0)(OR Vr^; and 

[214J wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemaiy heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyether substituents of the R^^ aryl optionally may 

have one or more caibons replaced by -0-; -NR^-; -N'*"r\^A*-; -S-; -SO-; - 

S02S -S'^rV-; -Pr'^s -P(0)r'^-; -P"^r\^A-s orphenylene; and 

[2151 wherein R' and R° are independently selected fiom the group consisting of 
hydrogen; and aSkyl; and 
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[216] wherein R , R^, and RW are independently selected from the group 
consisting of hydrogen; aHgrl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; aiylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyallsyl; 
caiboalkoxyalkyi; caiboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

[217] wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
aiylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R 

^0; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; and ^ONR%^^; or 

11 12 

[218] R and R together with die carbon atom to which they are attached form a 
cyclic ring; and 

[219J wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyallcy^l; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylallg^l; 
caiboxyalkylaminocaibohylalkyl; and polyethei; or 

[220] wherein R^^ and R** togeflier with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected from die group consisting of oxo, carboxy, 
and quatemary salts; or 

[221] wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

12221 wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; aiylalkyl; 
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heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammonixmalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted witii one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quatemary 

heterocyclylalkyl;' caifcoxy; catboxyalkyl; guanidinyl; -OR^^; -NR%^^; -N"^ 

R^R^^R^A"; -SR^^; -S(0)R^; -S02R^; -S03R*^; -C02R^^; -CONR^R^^; - 

SO2Nr9r10; -P0(0R^^)0R^^; -P^R^°; -P"*'R^R^^R^Us -S"^R^R^V; 
and carbohydrate residue; and 

1223] wherein the R^^, R^^ and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; anainoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylaUcyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have 

one or more carbons replaced by -0-; -NR^-; -N^R^R^^A"-; -S-; -SO-; -SO2-; 

+ Q 0 4- 0 in a 

-S R^A*-; -PR^-; -P^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; 

amino acid residue; peptide residue; or polypeptide residue; and 

[2241 wherein R^^ and R^ are independentiy selected from the group consisting of 
R^ and M; and 

[225] wherein A" is a pharmaceutically acceptable anion and M is a 
pharmaceutically acceptable cation; and 

I226J R^ is unsubstituted phenyl or R^; or 

[227] a pharmaceutically acceptable salt, solvate, or prodrug thereof; 

[228] provided that at least one of R^^ R^' and R^ is R^. 
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[229] Preferably, is: 




[230] wherein 

[231] pis 0,1, 2, 3 or 4; and 

[232] one or more R^"* are independently selected from the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; 
aiyMlqrl; heterocyclylalkyl; polyelhen -OR^^; -NR^^R^"^; -SR^^; -S(0)R^^; 
-S02R^^; -S03R*^; -NR^^OR^^; -NR^^l^l^. .C02R^^; -OM; -S02 
OM; -S02NR^3r^'*; -C(0)NR^3r14. .c(0)OM; -COR^^; -NR'3C(0)R"'; - 
NR'^C(0)NR'V^ -NR'^COjR"; -0C(0)R'^ -0C(0)NR'3r"*; -NR'^SOR'"; 
-NR'^SOzR'"; -NR'^SONR'^R'^; -NR^SOzNR"^'^ .pr13r14. .p(0)r13r 
-pV3rI%1 V; .P(Or13)or14. .j+rI^rI V; and -N^13r%15 
A'; and 

[233] wherein the R^^alkyl, polyallqrl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
attynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyether radicals optionalfy may be further substituted 
with one or more radicals selected from the group consisting of -CN; halogen; 
hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; aiylalkyl; 

heterocyclylallgrl; quatemaiy heterocyclyl; -OR^; -NR^^; -SR^; -S(0)R^; - 

S02R'^; -SOBR^;- C02R'^; -CONR^R^; -N Vr -P(0)r\^; -PR V 

; -P"^R VrV; and -PCOXOrVr^; and 
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[234] wherein the R^"^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylall^ly and polyether radicals optionally may have one or more 

carbons replaced by -NR^-; -N'^'R^R^Av -S-; -SO-; -S02s -S'^R - 

PR^S -P(0)R^s ^P^R^rVs orphenylene; and 

[235] wherein R' and R^ are independently selected fiom the group consisting of 
hydrogen; and alkyl; and 

g 1 A 

[236] wherein R^, R*^, and RW are independenfly selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; aryleSky]; heterocyclylall^l; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaiyl; carboxj^eterocyclyl; amino; alkylamino; 
carboxyallgrlamino; alkoxyalkylamino; and acyl; and 

[237] wherein R and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R 

^0; -Sr9; .S(0)r9; .S02R^; -S03R^; ^Q2R'; and -CONR^R^O; or 

11 12 

[238] R * and R together with Ae carbon atom to which they are attached form a 
cyclic ring; and 

[239] wherein R^^, R^^, and R^^ are independently selected fcom the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
aDqfnyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylalkyl 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarfoonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 
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[240] wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycycUc heterocyclyl that is optionaDy substituted 
with one or more radicals selected firom the group consisting of oxo, carboxy, 
and quatemary salts; or 

[241| wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[242] wherein the R^^, R^^, and R^^ aBcyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; allcynyl; aiyl; heterocyclyl; quaternary heterocyclyl; aiylalkyi; 
heterocqrclylalkyl; quaternary heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoaligrl; 

aminocarfoonylalkyl; alkylaininocarbonylalkyl; 
carboxyaDcylaminocaifoonylalkyl; and polyether radicals optionally may be 
substituted widi one or more radicals selected firom die group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; quatemary 

heterocyclylalkyl; carboxy; carboxyalkyl; guanidinyl; -OR*^; -NR^R^^; -N"*" 

j^9r10rW^«. _sj^16. ^s(0)R^; -S02R^; -S03R^^; -C02R^^; -CONR^^^; - 

S02NR%*°; -PCKOR^^OR^''; -P^R^°; -P"^R^R*°R*Us -sVr^V; 
and cazbohydrate residue; and 

[243] wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; aiylalkyi; 
heterocyclylalkyl; quatemary heterocyclylalkyl; alkylaiylalkyl: 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyall^laminocaifoonylalkyl; and polyether radicals optionally may have 

one or more caxbons rq>laced by -O-; -NR^-; -N^R^R^^A'-; -Ss -SO-; -SO2-; 

-S"*"rV-; -PR^s -P'^rV^A's -P(0)R^-; phenylene; caibohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 
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1244] wherein ^ and ' are independently selected from the group consisting of 
R^ and and 

[245J wherein A' is a pharmaceutically acceptable anion and M is a 
phannaceutically acceptable cation. 

[2461 ^ one embodiment, R^ is: 




R^ 



.24 



IVA 



[247] wherein R is as defined above. 



[248] In another embodiment, R is: 




IVB 



[249] wherein R^"^ is as defined above. 
[250] In another embodiment: 
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[2511 R^^ is independently selected ftom the groi?) consisting of -OR R , 

-NR"c(0)R^'*, -0C(0)NR*^R'\ and .NR^^S02R^^ and 

[252] wherein R^^, R^^, and R^^ are independwifly selected fiom the group 
consisting of alkyl, polyeth», aiyl, quaternary heterocycle, aiylalkyl, 
hetetocyclylallgfl, quatemaiy heterocycljdalkyi, alkylheterocyclylalkyl, and 
alkyIanunoniumalkyl» 

. [253] wherein alkyi optionally has one or more carbons replaced by O or 



[2541 wherein R , R , and R are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 



heteiocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, .NR%^°, - 
N'^R^^^R^ V, ^ONR%l^, and -P0(OR^^)OR^^, and 



[255] wherein R and R are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carbo?g^alkyl, carboalkoxyallcs^l, and 
caifooxyalkylheterocycle; and 

11 12 

[256] wherein R and R are indepmdently alkyl; and 

[2571 wherein A' is a pharmaceutically acceptable anion and M is a 
pharmaceutically acceptable cation. 

[258] In another embodiment, R^ is selected from the group consisting of: 



N'^RV°A.,and 



TABLE2 



(1) 
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(66) 



(67) 



(68) 



(69) 




(70) 
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[2591 Optionally, R^"* may be selected &om the following: (1) - (24), (25) - (48) 
or (49) - (70) fiom Table 2. Further, R^"* may be acidic or contain a 
quartemary ammonium nitrogen. Even fiirfher, R^'^ may be selected fiom 
the following: (1) - (5), (6) - (10), (11) « (15), (16) (20), (21) - (25), 
(26) -<30), (31) - (35), (36) - (40), (41) - (45), (46) - (50), (51) - (55), 
(56) - (60), (61) - (65), (66) - (70), or combinations thereof. 



[2601 In another embodiment of the compomids of Formula HI, R is chloro, 
and R^^ is selected from the group consisting of hydroxy and methoxy. 

[2611 In another embodimmt of the compounds of Formula in, one of R^^ and 
R^ is ethyl and the other of R^ and R^ is n-butyl; R^*^ is chloro; and R^' is 
hydroxy. 

[2621 In another embodiment of the compounds of Fonnula IE, one of R^^ and 
R^ is ethyl and the oAer of R^^ and R^ is n-butyl; R^^ is chloro; and R^^ is 
methoxy. 

[2631 Within the compounds of Formula I is another class of compounds of 
particular interest coiresponding to Formula V: 




[2641 whereui: 

[2651 R^ and R^^ are independently selected from alkyl; and 
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[2661 R^* and R^* are independently selected fiom die group consisting of 
hydrogen, alkoxy, and R^; 

[267] wherein R^ is aiyl substituted with one or more radicals independently 
selected fix)m ftie grotip consisting of halogen; -CN; -N02; oxo; alkyl; 
polyalkyl; baloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aiyl; 
heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; 

polyether,. -OR^^; -NR^^R^"^; -SR^^; -S(0)R^2; -S02R^^; -S03R^^; - 

NR^^OR^'*; -NR^^NR^^^; -C02R*^; -OM; -S020M; -SOINR^^R 

-C(0)NR^%^*; -C(0)OM; -COR^^; -NR"C(0)R"*; - 
NR"C(0)NR"^"; -NR^COzR"*; -0C(0)R"; OC(0)NR'^"'; - 

NR'^SOR"*; -NR'^SCbR''^; -NR^SONR"^'*; -NR'^SC^NR^R'^ -PR^% 

-P(0)R^^R^'*; -P'^R^^R*'*R^ V; -PCOR^^PR^"*; -S"^R^^R^ V; 

and-N'^Rl%^'^^V: and 

1268] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of tiie R^^ aryl optionally 
may be further substituted with one or more radicals selected from the 
group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl;. aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)R^; -S02R^; -SO3R 

^;- C02R^; -CONr\^; -N^R^R^rV; -P(0)r''r^ -Pr'^R^; -P'^R^R^ 

R V; and "P(0)(OR ^R^; and 

[269] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyether substituents of the R^* aiyl optionally 

7 +78 

may have one or more carbons replaced by -O-; -NR -N R R A'-; -S-; 
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-SO-; -S02-; -S -PR^-; -P(0)r'^s -P V-; or phenylene; 

and 

7 8 

[270] wherein R' and R are mdependently selected fiom the group consisting 
of hydrogen; and alkyl; and 

[2711 wherein R^, R^^, and RW are independently selected firom the group 
consisting -of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aiyl; 
heterocyclyl; alkylanunoniumalkyl; arylalkyl; heterocyclylalkyl; 
carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; carboxyaryl; 
carboxyheterocyclyl; amino; alkylamino; caAoxyalkylamino; 
alkoxyalkylamino; and acyl; and 

11 15 

[272] wherein R and R are independently selected fix)m the group 
consisting of hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
cafboalkoxyallqrl; cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; 

cyanoalkyl; -OR^; -NR^^^; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^ 

;and-CONR%^°;or 

11 12 

[273J R and R^ together with the carbon atom to which they are attached 
form a cyclic ring; and 

[274] wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

[275] wherein R^^ and R^"* together with die nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl fliat is optionally 
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substitated with one or more radicals selected from the group consisting 
of 0X0, carboxy, and quaternary salts; or 

(276] wherein R^"* and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[2771 wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; aHcynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
caiboxyalkylaminocarbonylalkyl; and polyeth^ radicals optionally may 
be substituted widi one or more radicals selected Scorn the group 
consisting of halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; 
sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

quaternary heterocyclylalkyl; carboxy; carboxyalkyl; guanidinyl; -OR^^; 

-NR^R^O; -N^^R^^^A-; -SR*^; -S(0)R^; -S02R^; -S03R^^; -C02 

R^^; -CONR%l^; -S02NR%^°; -PO(OR^ ^R^^; -P^R^^; A^R*^ 

R^ ^ A-; -S^R^R^^A-; and carbohydrate residue; and 

(2781 wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; ai^alkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonjdalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may 

have one or more carbons replaced by -0-; -NR^-; -N"^R^R^^A'-; -S-; - 

SO-; -SO2-; -S"^rV-; -PR^s -P^^R^R^^As -P(0)R^s phenylene; 
carbohydrate residue; amino acid residue; pq>tide residue; or polypq)tide 
residue; and 
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[2791 wherein R^^ and R aie independently selected from the group 
consisting of r' and M; and 

[280] wherein A' is a phannaceutically acceptable anion and M is a 
pharmaceutically acceptable cation; and 

[281 J R" is unsubstituted phenyl or R^*; or 

[282] a phannaceutically acceptable salt, solvate, or prodrug diereof ; 

[283] provided that at least one of R^^ R^^ and R^^ is R^l 

[284] Preferably, R^ is: 



[286] ris 0,1, 2, 3 or 4; and 

[287] one or more R^^ are independently selected from the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyi; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^"*; -SR^^; - 



S(0)R^^; -S02R^^; -SOSR^^; -NR^^OR^*; -NR^^NR^^j^l^. _c02R^^ 

; -OM; -S020M; -S02NR^^R^^' -C(0)Nr13r1'^; -C(0)0M; -COR*^; - 
NR^^C(0)R'^; -NR^^C(0)NR^^R*^ -NR^^C02R^^ -OC(0)R^^ - 
OC(0)NR^^R'^ -NR'^SOR^^ -NR^SOiR^^ -NR^SONR^^^^; ^ 

NR^^S02NR^^R^^ -PR^^R^"^; -P(0)R^^R^'*; -P"^R^^R^'*R^^A'; -P(OR 



[285] wherein 




VI 



13. 



)OR^ ^; .S-^R^3j^^ V; and -N-^rI^rI and 
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[288] wherein die R^^alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyi, 
alkenyl» alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether radicals optionally may be further 
substituted with one or more radicals selected from the group consisting 
of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

7 

heterocyclyl; ar^allqd; heterocyclylalkyl; quaternary heterocyclyl; -OR ; 

-Nr'^R*; -Sr''; -S(0)r'^; -S02R''; -SOsR^;- C02R''; -CONrV; -N"*"R 

Wa-; -P(0)rV; -PrV; -P"^rVrV; and «P(0)(OrVr^; 
and 

[289] wherein the R^' alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heterocyclyl, quatCTary het^ocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyether radicals optioiudly may have one or more 

carbons replaced by -O-; -NR^-; -N'^R Ws -S-; -SO-; -S02s 'S"^R^A" 

-; -PR^s -P(0)r'^s -P'^rVas or phenylene; and 

[290] wherein R and R are independently selected from the group consisting 
of hydrogen; and alkyl; and 

[291| wherein R^, R^^, and RW are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aiyl; 
heterocyclyl; alkylammoniumalkyl; arylalkyl; heterocyclylall^l; 
carboxyalkyl; alkoxyalkyl; carboalkoxyallqrl; carboxyaryl; 
caxboxyheterocyclyl; amino; alkylamino; caiboxyalkylamino; 
alkoxyalkylamino; and acyl; and 

[292] wherein R*^ and R^^ are independently selected from the group 
consisting of hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
caiboalkoxyallgrl; cycloaUq^l; cycloalkenyl; haloalkyl; hydroxyalkyl; 



72 



wo 02/08211 PCT/USOl/23533 

cyanoalkyU -OR^; -NR^R^°; -SR^; -S(0)r9; .SQ2R^; -SOsR^; -C02R^ 
;and-CONR^R*^;or 

[2931 R^ ^ and R*^ together with the caibon atom to which fhey are attached 
form a cyclic ring; and 

[294] wherein R^^, R^"^, and R^^ are independently selected from the group 
consisting' bf hydrogen; alkyl; haloaUcyl; cycloalkyi; polyalkyU alkenyl: 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylallcyl; alkylaminocaibonylalkyl; 
caiboxyalkylaminocaibonylalkyl; andpolyether; or 

[295] wherein R*^ and R^^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally 
substituted witfi one or more radicals selected from the group consisting 
of 0X0, carboxy, and quaternary salts; or 

[296] wherein R^^ and R^^ togeflier wifli the nitrogen atom to whicli they are 
attached form a cyclic ring; and 

[297] wherein Ae R^^, R^^ and R^^ alkyl; haloalfcyl; cycloalkyi; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylallsyl; 
allQrlheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocaibonylalkyl; and polye&er radicals optionally may 
be substituted witih one or more radicals selected fix>m die group 
consisting of halogen; -CN; sulfo; oxo; alkyi; haloalkyl; hydroxyalkyl; 
sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

quaternary heterocyclylalkyl; carboxy; carboxyalkyl; guanidinyl; -OR^^; 
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-NR^rIO; -N^9r10rw^., ^gj^l6. .s(0)r9; .S02R^; -SObR*^; -C02 
R^^; -CONR^R^°; -SOiNR^R^O; -PO(OR^ Vr*^; -P^R^°; -P'^R^R^^ 
R^ ^ As -S"^R^R^^A-; and carbohydrate residue; and 

|:298J wherein the R^^, R^^ and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyi; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may 

have one or more carbons replaced by -O-; -NR^-; •N'^R^R^^A'-; -Ss - 

SOs .SO2S -sVas -PR^s -pVr^Vs -P(0)R^s phenylene; 
carbohydrate residue; amino acid residue; peptide residue; or polypq>tide 
residue; and 

[299] wherein R^^ and R^' are independently selected ftom the group 
consisting of R and M; and 

(300J wherein A" is a phaimaceutically acceptable anion and M is a 
phaimaceutically acceptable cation. 

[301] In one embodiment, R^* is: 




VIA 
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[302] wherdnR^^ is as defined above* 
[303] In another embodiment, is: 




[3041 wherein R is as defined above, 
[3051 ^ another ^bodiment 

[3061 is independently selected fiom the groiq) consisting of -OR^^, - 
NR^^R^"^, -NR^^CCOR^"^, -OC(0)NR^^R'\ and «Nr1^S02R^^ and 

[307] wherein R^^, R^*, and R^^ are independently selected from the group 
consisting of alkyl, potyether, aiyl, quatemaiy heterocycle, aiylalkyl, 
heterocyclylalkyl, quaternary heterocyclylalkyl, alkylheterocyclylalkyl, 
and allgrlammonimnalkyl. 
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[308] wherein alkyl optionally has one or more carbons replaced by O or 



[309] wherein R , R , and R^"^ are optionally substituted with one or more 
groups selected fix>m the group consisting of hydroxy, carboxy, alkyl, 

quaternary heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, - 

NR^R*°, .N"*"R%"r^ V, -CONR^R^° and -PO(OR^^)OR^'^, and 

[310] wherein R and R are independentiy selected from the group consisting 
of hydrogen, alkyl, heterocyclylalkyl, caiboxyalkyl, carboalkoxyalkyl, 
and caiboxyalkylheterocycle; and 

11 12 

[311] wherein R and R are independentiy alkyl; and 

[312] wherein A' is a pharmaceutically acceptable anion and M is a 
phannaceutically acceptable cation. 

[313] In another embodiment, R^^ is selected from the group consisting of: 

TABLE 3 



N"*"RW,and 
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M = Co"-"'.Mn"-'".Fe"''",Ni"-«'. 
Cr'»,Cu''.2n".Cd''.Ga".ln™.vn'. 
(24) Ru".Pr~.Rh'"orli"' 
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(70) 



[314] OptionaUy, R^^may be selected from the foUowing: (1) ~ (24), (25) - (48) 
or (49) - (70) finom Table 3, Fuither, may be acidic or contain a 
quaitemaiy ammonium nitrogen. Even further, R^* may be selected from 
the following: (1) - (5), (6) - (10), (1 1) - (15), (16) - (20), (21) - (25), 
(26) -(30), (31) - (35), (36) - (40), (41) - (45), (46) - (50), (51) - (55), 
(56) - (60), (61) - (65), (66) - (70), or combinations thereof. 

[315] In another embodiment of the compotmds of Formula V, R^ and R^^ are 
independently selected from hydrogen and methoxy. 

(3161 In anodier embodiment of the compounds of Formula V, one of R^ and 
R^ is ethyl and the oflier of R^ and R^^ is n-butyl; and R^ and R^* are 
hydrogen. 

[3171 hi another embodiment of flie compounds of Fonnula V, one of R^^ and 
R^ is ethyl and the other of R^^ and R^^ is n-butyl; and R^^ and R"^ are 
methoxy. 

[318] Within the compounds of Formula I is another class of compounds of 
particular interest corresponding to Fonnula VII: 
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,2G 



.2H 



vn 



[3191 wherein: 

[320] i is 0,1 or 2; and 

[321] 1 is 0, 1,2, 3 or 4; and 

[322] R^^ and R^^ are independently selected fiom hydrog^ and aU^^I; and 

[323] R^^ and R^" are independently selected from hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloallQrlalkyl, aryl and aralkyl; or 

[324] R^® and R^^ together with the carbon atom to which they arc attached 
fonn a C3.10 cycloalkyl group; and 

[325] one ofE and F is NR^ and the other ofE and F is CHR^^; 

1326] wherein R^^ and R^^ are independently selected from the group consisting 
of hydrogen; 0x0; alkyl; cycloalkyl; aryl; heterocyclyl; acyl, thioacyl, -OR 



[327] wherein the R''^ and R^^ alkyl; cycloalkyl; aryl; heterocyclyl radicals are 
independently substituted with one or more radicals independently 
selected fiom the group consisting of halogen; -CN; -N02; 0x0; alkyl; 
polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aiyl; 



9, andR^; 
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heteKX^lyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
potyether. -OR*^; -NR^^rM. .sr13. .s(0)r13; -S02R^^; -S03R^^; - 
NR^^OR^*; -NR^^NR^l^. ^02K^^; -OM; -S020M; -S02NR^^R 

-C(0)NR^^R^'*; -C(0)OM; -COR^^; -NR"C(0)R"*; - 
]SIR'^C(0)NR'^"; -NR'^COzR'"; -0C(0)R"; -OC(0)NR"r"'; - 

NR"S0R"*; -NR"S02R'*; -NR"S0NR'^"; -NR"S02NR"*R'^ -PR^^R 

-P(d)R^^R^*; -P"'"R^^R^ W; -P(OR^^)OR^^; -S'^'R^^R^V; 

and andwherdn the R^*^ and R^' alkyl; cycloalkyl; 

aiyl; heterocyclyl radicals are independently substituted with one or more 
radicals independently selected from the group consisting of halogen; - 
CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyedier; -OR*^; -NR^^R^"^; -SR^^; -S(0)R^^; -SO 
2R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^'^rI^; -C02R^^; -OM; -S02 

OM; .S02Nr1V^; -C(0)NR^^R*^; -C(OPM; -COR^^; - 
NR^^C(0)R"; -NR^^C(0)NR'^*^• -NR'^C02R^^• "OC(0)R^^ - 
OC(0)NR'^*^- -NR'^SOR^^; -NR^SQzR^^; -NR'^SONR^'^R*^ - 

NR'^SOaNR^'^R*^ -PR^^R^^; -P(0)R^^R^'^; -P'^R^^R^^R^ V; -P(OR 

* -S V^rI V; and -nV^rI W; and 

[328] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R^ and R^* radicals 
optionally may be further substituted with one or more radicals selected 
from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)R 

'^l -S02R'; -SOSr'^;- C02R'^; ^ONR V; -N'^rVr^A-; -P(0)r''r^; 

-PrV; -pVr^V; and -P(0)(Or'')OR^; and 
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[329] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyi, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, 
heterocyclylalkyi, and polyether substituents of the R^^ and R^^ radicals 

7 +7 

optionally may have one or more carbons replaced by -0-; -NR -N R 

R^As .S-; -SO; -S02-; -S^rV-; -Pr'^-; -P(0)r''s -P*^rWs or 
phenylene; and 

[330] wherein R^ and R^ are indq>endently selected fiom the groiq> consisting 
of hydrogen; and alkyl; and 

13311 wherein R^, R^^, and RW are independendy selected from the group 
consisting of hydrogen; alkyl; cycloalkyi; alkenyl; alkynyl; aryl; 
heterocyclyl; alkylammoniumalkyl; arylallg^l; heterocyclylalkyl; 
carboxyalkyl; alkoxyalkyl; carboalkoxyalkyi; carbojg^aryl; 
carboayheterocyclyl; amino; alkjdamino; caiboxyalkylamino; 
alkoxyalkylamino; and acyl; and 

[332] wherein R and R are independently selected from the group 
consisting of hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyi; cycloalkyi; cycloalkenyl; haloalkyl; hydroxyalkyl; 

cyanoalkyl; -OR^; -NR%1°; -SR^; -S(0)R^; .S02R^; -S03R^; -C02R^ 

;and-CONRV°;or 

[333] R^* and R^"^ together with the carbon atom to which they are attached 
form a cyclic ting; and 

1334] wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkykimmoniumalkyl; aminoalkyl; 
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aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; andpolyethe^ or 

[335] wherein R^^ and together with ihe nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally 
substitated with one or more radicals selected fiom the groiq) consisting 
of oxo, carboxy, and quaternary salts; or 

[336] wherein R^^ and R^^ together with the nitiogen atom to which they are 
attached form a cyclic ring; and 

[337] wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quat^naiy heterocyclyl; arylalkyl; 
heterocyclylallqrl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylannnoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
caifooxyalkylaminocarbonylallcyl; and polyether radicals optionally may 
be substituted with one or more radicals selected from the group 
consisting of halogen; -C3^; sulfo; oxo; alkyl; haloalkyl; hydioxyalkyl; 
sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quatmiary heterocyclyl; 

quaternary heterocyclylalkyl; carboxy; carboxyalkyi; guanidinyl; -OR^^; 
•NR%^°; -N'^R^R^^A"; -SR^^; -S(0)R^; -S02R^; -SOSR^^; -C02 

R^^; -CONR^^^; -SOlNR^R^^; -PO(OR^ ^R^^; -P^R^^; .P"^R^R^^ 

11 + 9 10 
R A-; -S R R A-; and caibohydrate residue; and 

I338J wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylaDsyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may 

have one or more carbons replaced by -O-; -NR^s -N"^R^R^^A*s -S-; - 
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SO-; -SO2S -sVas -PR^s -P'^R^^V-; -P(0)R's phenylene; 
carbohydrate residue; amino acid residue; peptide residue; or polypeptide 
residue; and 

[3391 wherein R^^ and R^^ are independently selected from the group 
consisting of R^ and M; and 

[340] wherein A is a phaimaceutically acceptable cation and M is a 
pharmaceutically acceptable cation; and 

[341] R^^ is selected from the gcoup consisting of cycloalkyl, aiyl and 
heterocyclyl, wh^ein said cycloalkyl, aiyl and heterocyclyl are 
substituted with -N(H)-X-R^^ or -0-X-R^^ and wherein: 

[342] X is selected from the group consisting of: 

[343] .(C=0)s-alkyls 

[344] -(C=0)s-alkyl-NHs 

[345] -(C-O)s-alkyl-O-; 

[346] -(C=0)s-aIkyHC=O)t; and 

[347] a covalent bond; 

[348] R^^ is selected from selected from the group consisting of 
monosaccharides) disaccharides> and polysaccharides, wherein said 
monosaccharides, disaccharides, and polysaccharides may be protected 
with one or more sugar protecting groiq>s; 

[349] s and t are independently 0 or I ; and 

[350] one or more R^ radicals are indq)endently selected from the groiqp 
consisting of hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; 
polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; polyether; acyloxjr, 
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-Or13. .nr13r14. ^5^13. ^o)R^^; .S(0)2R^^; -S03R^^; -S'^R^^R^'* 
A"; -Nr1%R^^; -Nr13nr1%^5; -C02R^^; -OM; -S020M; -S02NR 
-NR"'C(0)R'^ -C(0)NR^^R^'*; -C(0)0M; -COR^^; -OR^^; - 
S(0)nNR^%^'*; -NR^^R^^; -NR^^OR^'^; -N"^R^^R^%^ V; -PR^^R 

-PCOJR^^R^"^; -P"^^%%^V; amino acid residue; peptide 
residue; polypeptide residue; and carbohydrate residue; 

[351J wherein the R^ alkyi; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyi; 
alkenyl; alkynyl; aiyl; heterocyclyl; arylallQrl; heterocyclylalkyl; 
polyether; acyloxy radicals optionally may be fintiier substituted with one 
or more radicals selected from the group consisting of halogen; -CN; oxo; 

-OrI^; -NrV°; -K+^R%%^A-; -SR^^; -S(0)R^; -S02R^; -S03R^^ 

; -C02R^^; -C0NR%^°; -S02NR%*°; <P0(0R'*)0R"; -P^^^; -P"^ 

9^1 1r12^-. -s'^r^r^^a"; and carbohydrate residue; and 

[352] wherein lbs R^ quaternary heterocyclyl radical optionally may be 
substituted with one or more radicals selected from Ae gtoiq> consisting 
of halogen; -CN; -N02; oxo; alkyl; cycloall^l; polyall^l; haloalkyl; 
hydroxj^lkyl; alkenyl; alkyn^; aryl; heterocyclyl; aiylalkyl; 
het«aocyclylangrl; polyeflien -OR^^; -NR^^R*"*; -SR^^; -S(0)R^^; -S02 
R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^'^R^^; -C02R^^; OM; -S02 
OM; -S02Nr13r14. .c(0)Nr13r14. ^o)OM; -COR^^; -P(0)R^^R 
14. .p13r14. .p+r13r1 W; -P(Or13)Or1< -sV^rI V; -N+R 
and carbohydrate residue; and 

[353] wherein fhe R^^ radicals conqprising carbon optionally may have one or 

more carbons replaced by -0-; -NR^^-; -N"*'R^^R^'*A's -SOs -S02s 

-S'^rI^A^; -PR^^s .P(0)r1^-; -PR^^R^'^; -P+R^^^Vs phenylene; 
amino acid residue; peptide residue; polypeptide residue; carbohydrate 
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residue; polyethei; or polyalkyl; wherein said phenylene; amino acid 
residue; peptide residue; polypeptide residue; carbohydrate residue; and 

polyalkyl optionally may have one or more carbons replaced by -Os -NR 

-N"^R%^ V-; -Ss -SO-; -S02-; -S"*"rV-; -PR^-; -P^R^R* V-; or - 
P(0)R^S and 

[354] wherein R^^ is selected fiom Ae groiq) consisting of alkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heteiocyclylalkyi; acyl; alkoxycarbonyl; arylalkoxycaibonyl; and 
heterocyclylalkoxycarbonyl; and 

13551 wherein the R^^ alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; 
arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl radicals optionally 
may be substituted with one or more radicals selected from the group 

consisting of halogen; -CN ; NO2; 0x0; -OR^; -NR^R^°; -N"^R%^*R^2 

A"; -SR^; -S(0)r'; -S02R^; -S03R^; -C02R^; -CONR^^^; -S020M; 

-S02Nr\^°; -PR%^°; ^PCGR^^pR^"^; -PO(OR^^)OR^^; and - 
C(0)OM; or 

[35$] a pharmaceutically acceptable salt, solvate, or prodrug thereof; 

{357] provided that at least one of R^^ R^^ and R^"^ is R^^. 

1358] Preferably, R^^ is phenyl substituted with .N(H)-X-R^^ or -0-X-R^^ 
wherem: 

[359] X is selected from the group consisting of: 
[360] -(C=0)s-alkyl-; 
[361] -(C=0)s-alkyl-NH-; 
[362] -(C=0)s-alkyl-Os 
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[363] 



-(C=0)s-alkyl-(C=0),; and 



[3641 



acovalentbond; 



[365J R^^ is selected from selected from the groi^ consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[366] s and t are indq>endenti.y 0 or 1 . 

[367] ha one embodim^t, R^^ is phenyl substituted at Hie para-position with - 
N(H)-X-R'^ or-O-X-R^^ wherein: 

[368] X is selected from the group consisting of: 

[369] -(COValkyi-; 

[370] -(C=0)»-alkyl-NH-; 

[371] -(COMkyl-O-; 

[372] -(C=0)s-alkyl-(C=0)b and 

[373] a covalent bond; and 

[374] R^ is selected from selected from the groiq> consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[375] s and t are independently 0 or 1 . 

[376] la anodic embodimen:^ R^ is phenyl substituted at Ihe meta-position 



with -N(H)-X-R" or -O-X-R^^ wherein: 



[377] 



X is selected from the groiq> consisting of: 



[378] 



-(0=0)»-aIkyl-; 



[379] 



-(C=0)»-alkyl-NH-; 



[380] 



-(C=0)s-alkyl-0-; 
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-(C=0)s-alkyl.(C=OX; and 
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|382] acovaIentbond;a]id 

[383] R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[384] s and t are independently 0 or 1; 

[385] In another embodiment, is phenyl substituted with a radical selected 
from the group consisting of: 



TABLE 4 

^32 




(5) 0 
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■M = CD"-'«Mn"-'''.Fe"'"'.Ni''-'''. 
Cr«'.Cu«.Zn''.Cd".Ga™.ln".V^. 
(24) Ru".Pr^,Rh™orlr"' 
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O 

I- 



(64) 
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a 



cr 



(69) 




(70) 



[3861 OptionaUy, R^^ may be selected from the foUowing: (1) - (24), (25) ~ (48) 
or (49) - (70) from Table 4. Fmlher, R^^ may be acidic or contain a 
quartemaiy ammonium nitrogen. Even further, R^^ may be selected from 
the following: (1) - (5), (6) - (10), (11) - (15), (16) - (20), (21) - (25), 
(26) -(30), (31) - (35), (36) - (40), (41) - (45), (46) - (50), (51) - (55), 
(56) - (60), (61) (65), (66) - (70), or combinations thereof. 

[3871 In another mbodiment of the conqK>imds of Formula VII, is R^^' and 
R^' is selected from the groiq) condsting of hydrog^ and alkyl. 

[3881 ^ another embodiment of the compounds of Formula Vn, R^° is selected 
from the group consisting of hydrogen and alkyl; and R^^ is R^^. 

[3891 Within the compounds of Fomiula VII is a class of compounds of specific 
interest corresponding to Fomiula VHA: 




ic 



R^ 



31 



VIIA 



[3901 wherein: 



109 



wo 02/08211 



PCT/USOl/23533 



[3911 i is 0,1 or 2; and 
[3921 lis 0,1, 2, 3 or 4; and 

[3931 R'^ and R*^ are independently selected fiom hydrogen and alkyl; and 

[3941 R^^ and R^^ are independently selected from hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkylalkyl, aiyl and aralkyl; or 

[395] R^^ and R^" together with the caibon atom to which they are attached 
form a C3.7 cycloalkyl group; and 

[396] i, 1, R^^ R^* and R^"* are as previously defined above for compounds of 
Fonnula Vn. 

[3971 Within the compounds of Fonnula VII is a class of conq)Ounds of ^ecific 
interest corresponding to Formula VIIB: 



[398] wherein: 

[3991 i is 0, lor 2; and 

[4001 lis 0,1, 2, 3 or 4; and 

[401] R*^ and R^^ are independently selected from hydrogen and a&yl; and 

[4021 R^° and R^" are independently selected from hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkylalkyl, aryl and aralkyl; or 




R^ 



.20 



.2H 



vnB 



no 
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1403] 

[404] 

[4051 

[406] Within the compoimds of Formula VII is a class of compounds of 
particular interest corresponding to Fonnula VIII: 




[407] wherein: 

[408] R^^ and are independently selected bom Ci^ alkyl; and 

[409] R^^ is selected from the group consisting of halogen and R"^^; 

[410] R^^ is selected from the group consisting of hydroxy, alkoxy, and R^*; 

[411] wherein R^^ is selected from the group consisting of cycloalkyl, aryl and 
heterocyclyl, wherein said cycloalkyl, aryl and heterocyclyl are 
substituted with -N(H)-X-R^^ or -O-X-R^^and wherein: 

[412] X is selected from the group consisting of: 

[413] KC=0)„.alkyls 

[414] ^C=OValkyl-NHs 

[415] -(C-OValkyl-O-; 
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R^^ and R^" together with the carbon atom to which they are attached 
form a C3.7 cycloalkyl groxxp; and 

i, 1, R?^ R^^ and R^ are as jffeviously defined above for compounds of 
Formula VU. 
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[416] -(C=OValkyHC=0)v; and 

[417] a covalent bond; and 

I418J R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides, wherein said 
monosaccharides, disaccharides, and polysaccharides may be protected 
with one or more sugar protecting groups; and 

[419] u and v are independendy 0 or 1; and 

[420] R^isunsubstitutedphCTiylorR^^or 

[421] a phannaceutically acceptable salt, solvate, or prodrug thereof; 

[422] provided that at least one of R^^R^* and R^^ is R^l 

[423] Preferably, R^^ is phenyl substituted with -N(H)-X-R^^ or -O-X-R^^ 
wherein; 

[424] X is selected from the group consisting of: 

[425] -(C=0)u-alkyls 

[42dJ -(CK)Valkyl.NHs 

(4271 -(C-0)u-aIkyK)-; 

[428] -(C-0)u.alkyHC=0)v; and 

[429] a covalent bond; and 

[430] R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[431] u and v are independently 0 or 1 . 

[432] 
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[433] In one embodiment, R^^ is phenyl substituted at the para-position with - 
N(H).X-R3^ or -O-X-R^^ wherein: 

[434] X is selected fiom the group consisting of: 

[4351 .(COValkyls 

[436] -(C=0)u-alkyl-NHs 

[437] -(O^)u-alkyl-0s 

[4381 -(C=0)u-alkyHC=0)v; and 

[439] a covalent bond; and 

[440] R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharideSy and polysaccharides; and 

[441] u and v are independaitly 0 or 1 . 

[442] In another embodiment, R^^ is phenyl substituted at the meta-position 
with -N(H)-X-R^^ or -O-X-R^^ wherein: 

[443] X is selected from the gtoup consisting of: 

[444] KCOValkyls 

[445] -(C=OValkyl-NHs 

[446] -<C=0)„-alkyl-0-; 

[447] •<C=OValkyHC=0)v; and 

[448] a covalent bond; and 

[449] R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and pol3rsaccharides; and 

[450] u and V are independently 0 or L 
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[4S1J In another embodiment, R^^ is phenyl substituted with a radical 

selected fix)m the group consisting of: 



TABLES 
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NH N 

(20) 
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(66) 



(67) 



(68) 



(69) 




[452] Optionally, R^^ may be selected from the following: (1) - (24), (25) ^ (48) 
or (49) - (70) from Table 5. Further, R^^ may be acidic or contain a 
quartemary ammonium nitrogen. Even fiirtiier, R^^ may be selected from 
the following: (1) - (5), (6) - (10), (11) - (15), (16) - (20), (21) - (25), 
(26) -^30), (31) ^ (35), (36) ^ (40), (41) ~ (45), (46) ^ (50), (51) - (55), 
(56) - (60), (61) - (65), (66) - (70), or combinations thereof. 

[453] In another embodiment of the compounds of Formula Vm, R^^ is chloro, 
and R^^ is selected from the group consisting of hydroxy and methoxy. 

125 



wo 02/08211 PCT/USOl/23533 

[454] In another embodiment of the compounds of Fonnula VIII, one ofR-Vd 
is ethyl and the other of R^^ and R^ is n-butyl; R^^ is chloro; and R^^ is 
hydroxy. 

[4551 In another embodimrat of the compounds of Fonnula VIII, one of R^' and 
R^ is ethyl and the oflier of R^ and R^ is n-butyl; R^^ is chloro; and R^^ is 
methoxy. 

[4561 Within the compounds of Fomiula Vn is a class of compounds of 
particular interest coiresponding to Fonnula IX: 




[457] wherein: 

[4581 and R^ are independently selected from alkyl; and 

[4591 R''^ and R"*^ are independently selected from the group consisting of 
hydrogen, alkoxy, and R"^^; 
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[4601 wherein R"*^ is selected from the group consisting of cycloalkyl, aiyl and 
heterocyclyl, wherein said cycloalkyl, aryl and heterocyclyl are 
substituted with -N(H)-X-R^ or -O-X-R^ and wherein: 

[461] X is selected from the group consisting of: 



[462J 


-(C=0)a-alkyl-; 


[4631 


-(CfO)a-alkyl-NH-; 


[4641 


, -{C=0)a-alkyl-0-; 


[4651 


-(C=0)a-alkyl-(C=0)b; and 


[466] 


a covaleat bond; and 



[4671 R"*^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides, wherein said 
monosaccharides, disaccharides, and polysaccharides may be protected 
with one or more sugar protecting groups; and 

[468] a and b are mdependratly 0 or 1; and 

{469] R'*^ is unsubstituted phenyl or R"*^; or 

[470] a phannaceutically acceptable salt, solvate, or prodrug thereof; 

[471] provided that at least one of R'*^ R^^ and R"*^ is R'^^ 

[472] Preferably, R^^ is phenyl substituted with -NCH^-X-R^ or -O-X-R"*^ 
wherein: 

[473] X is selected from the group consisting of: 
[474] -(C=0)e-alkyls 
[475] -(C=0)a-aIkyl-NHs 
[476] -(C=0)a-alkyl.Os 
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[477] -(C=0)a-alkyHCK))b; and 

[478] a covalent bond; and 

[479] is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[480] a and b are independently 0 or 1 . 

[481] In one embodiment, R"*^ is phenyl substituted at the para-position with - 
N(H)-X-R^ or -O-X-R^ wherein: 

[482] X is selected from the group consisting of: 

[483] -(00)a-alkyl-; 

[484] -(C=0)a-alkyl-NHs 

[485] -(C=0)a-allcyl-a; 

[486] -(COValkyHCOk and 

[487] a covalent bond; and 

[488] R^ is selected fix>m selected from the group consisting of 
monosaccharides, disaccharides, and polysaccliarides; and 

[489] a and b are independently 0 or 1 . 

[490] In another embodiment, R^^ is phenyl substituted at the meta-position 
with -N(H)-X-R^ or -O-X-R^ wherein: 

[491] X is selected from the group consisting of: 

[492] -(C=0)a-alkyls 

[493] -(C=0)a-alkyl"NH-; 

[494] .(C=0)a-alkyl.a; 
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[495] -(C=0)a-alkyHCK))b; and 

[496] a covalent bond; and 

[497] R"*^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[498] a and b are independentiy 0 or 1 . 

[499] In anotiief embodiment, R''^ is phenyl substituted with a radical selected 
fiom the g/xmp consisting of: 



TABLE 6 




p-COaH 
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(70) 



1500] Optionally, R'^^ may be selected from the following: (1) - (24), (25) - (48) or (49) - 
(70) from Table 6. Further, R"*^ may be acidic or contain a quartemary ammonimn 
nitrogea Even further, R"*^ may be selected from the following: (1) - (5), (6) - (10), 
(11) ~ (15), (16) > (20), (21) ^ (25), (26) -(30), (31) - (35), (36) - (40), (41) - (45), 
(46) ~ (50), (51) - (55), (56) - (60), (61) - (65), (66) - (70), or combinations thereof. 
In another embodiment of the compounds of Formula DC, R"*^ and R"^^ are 
independently selected from hydrogen and methoxy. 

[501] In another embodiment of Ae compounds of Fonnula K, one of R^ and R^ is efliyl 
and the oHiar of and R^ is n-butyl; and R^ and R^^ are hydrogen. 

[502] In another embodiment of the compounds of Fonnula IX, one of R^ and R^ is ethyl 
and the other of R^^ and R^ is n-butyl; and R^ and R"^^ are medioxy. 

[503] In each of the various embodiments of die invention described above, at least one or 
more of the following conditions preferably are satisfied* 

(5041 (1) j is lor 2. PreferablyJ is 2; and/or 

[505] (2) The substituents at the 2-position of the benzofliiazepine are indq)endently selected 
from the group consisting of hydrogen and alkyl. Preferably, these substituents are 
hydrogen; and/or 

[506] (3) The substitutents at the 3-position of the benzothiazepine are independently selected 
from the group consisting of hydrogen and alkyl. Preferably, these substituents are 
independently selected from flie group consisting of Ci^ allqrL More preferably, these 



141 



wo 02/08211 



PCTAJSOl/23533 



subsdtuents are selected firom the group consisting of ethyl, propyl and butyl. Still more 
preferably, either (a) one of diese substituents is ethyl and die odier of these substituents 
is n-butyl, or (b) both of these substituents are n-butyl; and/or 

1S071 (4) The 4-position nitrogen substituait {e.g., R^ when the conqwund is a 1,4- 
benzotfaiazepine) or one or both the 4-positio(n carbon substituents (e.g.y one or two R"^ 
groiq)(s) at the 4-position caibon, whsi the compound is a l,S-benzotfaiazepme) of the 
benzothiazepine are indq)endently selected fiom die groiqi consisting of Iq^drogen and 
hydroxy; and/or 

[508] (5) The 5-position nitrogen substituent (e.g., R\ when the compound is a 1,5- 
benzothiazepine) or one of the S^wsition carbon substituents (e.g., R'*, when the 
compound is a 1,4-benzothiazepine) of the benzothiazepine is substituted aryl wherein 
said aiyl is substituted with (a) a moiety possessing an overall positive charge; and/or 
(b) a moiety comprising a quaternary ammonium groiq> or a quaternary amine salt; 
and/or (c) a moiety comprising a phosphonic acid group or at least two carboxyl 
groups. Preferably, this substituent is substituted phenyl. More preferably, this 
substituent is phenyl that is glucuionidated or monosubstituted widi a radical selected 
fiom the group consisting of -OR*^ -NR^^C(0)R'\ -NR^^C(0)NR*'^R^^ -NR'^C02R'^ - 
OC(0)R^\ -OC(0)NR^^R^^ -NR*^SOR'^ -NR^^S02R^^ -NR"SONR"r", and • 
NR'^SOaNR'^^^ wherem R'^ R^"* and R^^ are as previously defined for compounds of 
Formula L Still more preferably, this substituent is phenyl that is monosubstituted with a 
radical selected firom the group consisting of -OR" and -NR"S02NR"'R^^ Still inore 
preferably, this substituent is phenyl substituted at the para or meta position with -OR" 
or -NR"SC)2NR^^'^ wherem R" comprises a quaternary heterocycle, quaternary 
heteroaiyl, caiboxy or substituted ammo; and/or 

[509] (6) When the compound is a l,4-b«izothiazepine, die other substituent at the S^osition 
carbon of die benzothiazq)iiie is hydrogei^ and/or 

[510] (7) One or more substitutents of the benzo ring of the benzothiazepine are ind^endendy 
selected fiom die group consistmg of halogen, -OR" and -NR^^^"*, wherein R^R^"* are 
as previously defined for compounds of Formula I. Preferably, the substitutents of the 
benzo ring are independendy selected fiom the groiq> consisting of halogen, hydroxy, 
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alkoxy, amino, alkylamino and diallgrlamino. Still more preferably, the substituents are 
independently selected fiom the group consisting of chloro, medioxy and 
dimethyiamino. 

[511} Alternative Forms of Novel Compounds 

[512] Also included in the family of compounds of Formulae I, lA, IB, HI, V, Vn, VIII and 
IX are (1) the stereoisomers thereof (b) the phannaceutically-acceptable salts thereof, 
(c) the tautomers tiiereof, (d) the protected acids and the conjugate acids thereof, and 
(e) the prodrugs thereofc 

[513] The stereoisomers of these conqpounds may include, but are not limited to, 
enantiomers, diastereomers, racemic mixtures and other mixtures thereof Such 
stereoisomers can be prepared and separated using conventional techniques, either by 
reactmg enantiomeric starting materials, or by separating isomers of compounds of 
the present invention. Isomers may include geometric isomers, for example cis 
isomers or trans isomers across a double bond. All such isomers are contemplated 
among die compounds of die present invention. Such isomers may be used in either 
pure form or in admixture with those inhibitors described above. 

[5141 The protected acids of these compounds include, but are not limited to, protected 
acids such as esters, hydroxyamino derivatives, amides and sulfonamides. Thus, for 
example, primary and secondary amines can be reacted with carboxylic acid 
substituted fonns of the compounds of Formulae I, lA, IB, HI, V, Vn, VIII and DC to 
form amides which can be useful as prodrugs. Preferred amines are 
heterocyclicamines, including optionally substituted aminothiazoles, optionally 
substituted amino-isoxazoles, optionally substituted aminopyridines, optionally 
substituted aniline derivatives, optionally substituted sulfonamides, optionally 
substituted aminocarboxylic acids, and the like. The esters, hydroxyamino derivatives 
and sulfonamides can be prepared fiom the acids by methods known to one skilled in 
the art 

[515] Phannaceutically-acceptable salts include salts commonly used to form alkali metal 
salts and to form addition salts of fiee acids or fi^e bases. The natuie of die salt is not 
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critical, provided tiiat it is pharmaceutically-acceptable. Suitable pharmaceutically- 
acceptable acid addition salts of compounds of Fonnnlae I, lA, IB, m, V, VII, VIII 
and EX may be prepared fiom an inorganic acid or from an organic acid. Examples of 
such inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, 
sulfuric and phosphoric acid Appropriate organic acids may be selected fiom 
aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic and sulfonic 
classes of organic acids, examples of which are formic, acetic, propionic, succinic, 
glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric, 
pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, salicyclic, salicyclic, 4- 
hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic, 
ethanesulfonic, benzenesulfomc, pantothenic, 2-hydroxyethane5ulfonic, 
toluenesulfonic, sulfanilic, cyclohexylaminosulfonic, stearic, algenic, N- 
hydroxybutyric, sahcyclic, galactaric and galacturonic acid. 

[516] Suitable pharmaceutically-acceptable base addition salts of compoimds of Formulae I, 
lA, IB, in, V, Vn, Vni and DC include metallic salts, such as salts made fiom 
aluminum, calcium, lithium, magnesium, potassimn, sodium and zinc, or salts made 
fiom organic bases including primary, secondary and tertiary amines, substituted 
amines including cyclic amines, such as caffeine, arginine, diethylamine, N-etfayl 
piperidine, histidine, glucamine, isopropylamine, lysine, morpholine, N-ethyl 
morpholiue, piperazine, piperidine, triethylamine, trimethylamine. The above salts 
may be prepared by conventional means from the corresponding compounds of the 
invention by reacting, for example, the appropriate acid or base with the compounds 
of Formulae I, lA, B, HI, V, VH, VHI and EX. 

[5171 Dosages and Treatment Regimen 

[5181 Dosage levels of the conqwunds of Formulae I, lA, IB, EH, V, VH, VHI and IX 
typically are on the order of about 0.001 mg to about 10,000 mg daily, with preferred 
levels of about 0.005 mg to about 1,000 mg daily, more prefeiied levels of about 
0.008 to about 100 mg daily, and still more prefeired levels of about 0.05 mg to about 
50 mg daily. 
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[519] The dosage regimen to prevrat, treat, give relief from, or ameliorate a hyperlipidemic 
condition or disorder, or to otherwise protect against or treat further high cholesterol 
plasma or blood levels m&i the combinations and compositions of the present 
invention is selected m accordance with a variety of factors. These factors include the 
type, age, weight, sex, diet, and medical condition of the patient, the severity of the 
disease, the route of administration, pharmacological considemtions such as the 
activity, efGcacy, pharmacokinetics and toxicology profiles of the particular inhibitors 
employed, whether a drug delivery system is utilized, and whether the inhibitors are 
administered with other active ingredimts. Thus, the dosage regimen actually 
employed may vary widely and therefore deviate from the preferred dosage regimen 
set forth above. 

[520] Initial treatment of a patient sufifering from a hyperlipidemic condition or disorder can 
begin with die dosages indicated above. Treatment generally should be continued as 
necessajy over a period of several weeks to several months or years until the 
hyperlipidemic condition or disorder has been controlled or eliminated. Patients 
undergoing treatment with the combinations or compositions disclosed herein can be 
routinely monitored, for example, by measiuing smun LDL and total cholesterol 
levels by any of the methods well-known in the art, to determine the effectiveness of 
the combination therapy. Continuous analysis of such data permits modification of 
the treatment regimen during therapy so that optimal effective amounts of each type 
of inhibitor are administered at any time, and so that die duration of treatment can be 
determined as well. In this way, the treatment regimen/dosing schedule can be 
rationally modified over the course of therapy so that the lowest amount of inhibitor 
that exhibits satisfactory effectiveness is administered, and so that administration is 
continued only so long as is necessary to successfully treat the hyperUpidemic 
condition. 

[521] The total daily dose of each drug can be administered to the patient in a single dose, 
or in proportionate multiple subdoses. Subdoses can be adnoinistered two to six times 
per day. Doses can be in immediate release form or sustained release form efTective 
to obtain desired results. 



145 



wo 02/08211 



PCTAJSOl/23533 



IS22J Pharmaceutical Compositions 

[523] For the prophylaxis or treatment of the conditions and disorders referred to above, Hie 
compomid can be administered as the compound per se. Alternatively, 
phaimaceutically-acceptable salts are particularly suitable for medical applications 
because of &eir greater aqueous solubility relative to the parent compound 

[524] The compounds of the present invention also can be presented with an acceptable 
carrier in the form of a pharmaceutical composition. The carrier must be acceptable 
in the sense of being compatible with the other ingredients of the composition and 
must not be deleterious to the recipient The carrier can be a solid or a liquid, or both, 
and preferably is formulated with the compound as a unit-dose composition, for 
example, a tablet, which can contain from 0.05% to 95% by weight of the active 
compoxmds. Other pharmacologically active substances can also be present, including 
other compounds useful in the treatment of a hyperlipidemic condition. 

[525] The active compounds of the present invention may be administered by any suitable 
route, preferably m the form of a pharmaceutical composition adapted to such a route, 
and in a dose effective for die treatment intended. The active conq)ounds and 
compositions, for example, may be administered orally, puhnonarily, mucosally, 
intravascularly, intrapmtoneally, subcutaneously, intramuscularly or topically. Unit 
dose formulations, particularly orally administrable unit dose formulations such as 
tablets or capsules, generally contain, for example, from about 0.001 to about 500 mg, 
preferably about 0.005 mg to about 100 mg, and more preferably from about 0.01 to 
about 50 mg, of the active ingredient In die case of pharmaceutically acceptable 
salts, the weights indicated above for the active ingredient refer to die weight of the 
pharmaceutically active ion derived from die salt 

[526] For oral administration, the pharmaceutical composition may be in the form of, for 
example, a tablet, capsule, suspension or liquid. The pharmaceutical composition is 
preferably made in the form of a dosage unit containing a particular amount of the 
active ingredient Examples of such dosage units are tablets or capsules. If 
administered per os, the compoimds may be admixed with, for example, lactose, 
sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, 
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Stearic acid, magnesium steaiate, magnesiiim oxide, sodiiun and calcium salts of 
phosphoric and solfimc acids, gelatin, acacia gum, sodium alginate, 
polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or enc^sulated for 
convenient administration. 

[527] Oral delivery of the compounds of the present invention can inchide formulations, as 
are well known in the art, to provide immediate delivery or prolonged or sustained 
delivery of the drug' to the gastrointestinal tract by any number of mechanisms. 
Immediate delivery formulations include, but are not limited to, oral solutions, oral 
suspensions, &st-diss6lving tablets or capsules, disintegrating tablets and the like. 
Prolonged or sustained delivery formulations include, but are not limited to, pH 
sensitive release from the dosage form based on die changing pH of die small 
intestine, slow erosion of a tablet or capsule, retention m the stomach based on the 
physical properties of the formulation, bioadhe^on of the dosage form to the mucosal 
lining of the intestinal tract, or enzymatic release of the active drug fix>m the dosage 
form. The intended effect is to extend the time period over which the active drug 
molecule is delivered to the site of action (for example, the ileum for the ASBT 
inhibitor) by manipulation of the dosage form. Thus, enteric-coated and enteric- 
coated controlled release formulations are within flie scope of the present invention. 
Suitable enteric coatings include cellulose acetate phthalate, polyvinylacetate 
phthalate, hydroxypropylmethyl-cellulose phthalate and anionic polymers of 
methacrylic acid and methacrylic acid methyl ester. Such prolonged or sustained 
delivery formulations preferably are in dispersed form at the time they reach the 
ileum. 

[528] Pharmaceutical conq>ositions suitable for oral administration can be presented in 
discrete units, such as capsules, cachets, lozenges, or tablets, each containing a 
predetermined amount of at least one compoimd of the present invendou; as a powder 
or granules; as a solution or a suspension in an aqueous or non-aqueous hquid; or as 
an oil-in-water or water-in-oil pulsion. As indicated, such compositions can be 
prepared by any suitable method of pharmacy which includes the step of bringing into 
association the inhibitor(s) and the carrier (which can constitute one or more 
accessory ingredients). In gen^:al, the compositions are prepared by uniformly and 
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intimately admixing the iiihibitor(s) with a liquid or finely divided solid carrier, or 
both, and then, if necessaiy, shaping the product. For example, a tablet can be 
prepared by compressing or molding a powder or granules of &e inhibitors, optionally 
with one or more assessory ingredients. Compressed tablets can be prepared by 
compressing, ia a suitable machine, the compound in a free-flowing fonn, such as a 
powder or granules optionally mixed with a binder, lubricant, inert diluent and/or 
sur&ce active/dispersing agent(s). Molded tablets can be made, for example, by 
molding the powdered compound in a suitable machine. 

[529] Liquid dosage forms for oral administration can include phaimaceutically acceptable 
emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents 
commonly used in ttie art, such as water. Such compositions may also comprise 
adjuvants, such as wetting agents, emulsifying and suspending agents, and 
sweetening, flavoring, and perfuming agents. 

[530] Pharmaceutical compositions suitable for buccal (sub-lingual) administmtion include 
lozenges comprising a compound of the present invention in a flavored base, usually 
sucrose, and acacia or tragacanth, and pastilles comprising the inhibitors in an inert 
base such as gelatin and glycerin or sucrose and acacia. 

[531] Formulations for parenteral administration, for example, may be in the form of 
aqueous or non-aqueous isotonic sterile injection solutions or suspensions. These 
solutions and suspensions may be prq^ared from sterile powders or granules havii^ 
one or more of ttie carriers or diluents mentioned for use in the formulations for oral 
administration. Hie compounds may be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, com oil, cottonseed oil, peanut oil, sesame oil, benzyl 
alcohol, sodmm chloride, and/or various buffers. Other adjuvants and modes of 
administration are well and widely known in the pharmaceutical art 

[532] Phannaceutically acceptable carriers encompass all the foregoing and the like. The 
pharmaceutical compositions of the invention can be prepared by any of the well- 
known techniques of pharmacy, such as admixing the components. The above 
considemtions in regard to effective formulations and administration procediu-es are 
well known in the art and are described in standard textbooks. Formulation of drugs 
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is discussed in, for example. Hoover, John E., Remington's Pharmaceutical Sciences , 
Mack Publishing Co., Easton, Pennsylvania, 1975; Liberman, et al., Eds., 
Pharmaceutical Dosage Fomis. Marcel Decker, New York, N.Y., 1980; and Kibbe, et 
al., Eds., Handbook of Phannaceutical Excipients (3"^ Ed.), American Pharmaceutical 
Association, Washington, 1999. 

[533] Methods of Use 

[534] The present invention also includes methods for the treatment of a hyperlipidemic 
condition or conditions in a subject, including the prophylactic or preventative 
treatment of a hyperlipidemic condition or conditions in a subject, comprising 
administering to a subject, particularly a subject in need thereof, a therapeutically 
effective amount of a compound of Formulae I, lA, IB, HI, V, VII, VHI or DC. 

[535] The present invention fiuthCT includes mediods for the treatment of gallstones in a 
subject, including the prophylactic or preventative treatment of a hyperlipidemic 
condition or conditions in a subject, comprising administering to a subject, 
particularly a subject in need thereoi^ a therapeutically effective amount of a 
compound of Fonnulae I, lA, IB, m, V, VII, Vm or K. 

[536] The methods and compounds of the present invention may be used alone or in 
conjunction with additional therapies and/or compounds known to those skilled in the 
art in the prevention or treatment of hyperlipidemia. Alternatively, the methods and 
compounds described herein may be used, partially or completely, in conjunctive 
therapy. By way of example, the compounds may be administered alone or in 
conjunction with other anti-hyperlipidemic agents, such as together with HMG-Co-A 
reductase inhibitors, bile acid sequestering agents, fibric acid derivatives, nicotinic 
acid, and/or probucol. 

[537] Definitions 

[538] The term "subject** as used herein includes an animal, preferably a mammal, and 
particularly a hu ma n , who has been the object of treatment, observation or 
experiment. 
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[539] The term "treatmenf ' includes any process, action, application, therapy, or the like, 
wherein a subject is subject to medical aid with the object of improving the subject's 
condition, directly or indirectly. 

[540] The terms ^'prophylaxis" and "prevention** include either preventing the onset of a 
clinically evident hyperiipidemic condition or disorder altogether or preventing the 
onset of a preclinically evident stage of a hyperiipidemic condition or disorder in 
individuals. These terms mcompass the prophylactic treatment of a subject at risk of 
developing a hyperlq>idemic condition or disorder such as, but not limited to, 
atherosclerosis and hypercholesterolemia. 

(541J The term "combination therapy" or "co-flierapy" means the admimstration of two or 
more therapeutic agents to treat a hyperiipidemic condition and/or disorder, for 
example atherosclerosis and hypercholesterolemia. Such administration encompasses 
co-administration of these therapeutic agents in a substantially simultaneous manner, 
such as in a single capsule having a fixed ratio of active ingredients or in multiple, 
separate capsules for each inhibitor agent. In addition, such administration 
encompasses use of each type of therapeutic agent in a sequential manner. In either 
case, the treatment regimen will provide beneficial effects of the drug combination in 
treating the hyperiipidemic conditioiL 

[542] The phrase "therapeutically-effective" qualifies the amount of each agent that will 
achieve the goal of improvement in hyperiipidemic condition or disorder severity and 
the frequency of incidence over treatmmt of each agent by itself, while avoiding 
adverse side effects typically associated with alternative therapies. 

[543] The term "pharmaceutically acceptable" is used adjectivally herein to mean that the 
modified noun is appropriate for use in a pharmaceutical product. Pharmaceutically 
acceptable cations, for example, include metallic ions and organic ions. More 
preferred metallic ions include, but are not limited to appropriate alkali metal salts, 
alkaline earth metal salts and other physiologically acceptable metal ions. Exemplary 
ions include aluminum, calcium, lithium, magnesium, potassiimi, sodium and zinc in 
their usual valences. Preferred organic ions include protonated tertiary amines and 
quaternary ammonium cations, including in part, trimethylamine, diethylamine, N,N*- 
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dibenzylethyleaediamine, cMoTOprocaine, choline, dietfaanolamine, ethylenediamine, 
meglumme (N-metfaylglucamine) and procaine. Exemplary phannaceutically 
acceptable acids include without limitation hydrochloric acid, hydrobromic acid, 
phosphoric acid, sulfuric acid, methanesulfonic acid, acetic acid, fonnic acid, tartaric 
acid, maleic acid, malic acid, citric acid, isocitric acid, succinic acid, lactic acid, 
gluconic acid, glucuronic acid, pyruvic acid, oxalacetic acid, fumaric acid, propionic 
acid, aspartic acid, glutamic acid, benzoic acid, and the like. 

[5441 The term "prodrug" includes a compound that is a drug precursor that, following 
administration to a subject and subsequent absorption, is converted to an active 
q>ecies in vivo via some process, such as metabolic conversion. Other products from 
the conversion process are easily diq)Osed of by the body. More prefeired prodrugs 
produce products from the conversion process that are generally accepted as safe. For 
example, the prodrug may be an acylated form of the active compound. 

[545] The term "ASBT inhibitor" includes a compound capable of inhibiting absorption of 
bile acids from the intestine into the drculatoiy system of a mammal, such as a 
human. This includes increasing the fecal excretion of bile acids, as well as reducing 
the blood plasma or serum concentrations of cholesterol and cholesterol ester, and 
more specifically, reducing LDL and VLDL cholesterol. Conditions or diseases 
which benefit from the prophjdaxis or treatment by bile acid transport inhibition 
include, for example, a hyperlipidemic condition such as atherosclerosis. 

[546] Where the term "alkyl" is used, either alone or wifliin other terms such as "haloalkyF', 
and *1iydroxyalkyr\ it includes linear or branched radicals having one to about twenty 
carbon atoms or, preferably, one to about twelve carbon atoms. More preferred alkyl 
radicals are "lower alkyl" radicals having one to about six carbon atoms. Examples of 
such radicals include methyl, ethjd, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl, iso-amyl, hexyl and the like. Even more preferred are lower alkyl 
radicals having one to three carbon atoms. 

I547J Where the term "alkenyl" is used, either alone pr wifliin other temis such as 
"arylalkenyl", it includes linear or branched radicals having at least one caibon- 
carbon double bond of two to about twenty carbon atoms or, preferably, two to about 
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twelve carbon atoms. More preferred alkenyl radicals are "lower alkenyr radicals 
having two to about six caibon atoms. Examples of alkenyl radicals include ethenyl, 
propenyl, allyl, propenyl, butenyl and 4-methylbutenyl. 

[5481 The tenns "alkenyr and "lower alkenyl", include radicals having "cis" and "trans" 
orientations, or alternatively, "E'' and "Z" orientations. 

[549] The term "alkynyr. inchides linear or branched radicals having two to about twenty 
carbon atoms or, preferably, two to about twelve caibon atoms. More preferred 
alkynyl radicals are "lower alkynyl" radicals having two to about ten carbon atoms. 
Most preferred are lower alkynyl radicals having two to about six carbon atoms. 
Examples of such radicals include propargyl, butynyl, and the like. 

[550] The term "cycloallQ^r inchdes saturated caxbocyclic radicals having three to about 
twelve carbon atoms. More preferred cycloalkyl radicals are ''lower cycloalkyl** 
radicals having three to about ten carbon atoms. Examples of such radicals include 
cyclopropyl, cyclobut^, cyclopentyl and cyclohexyl. The term "cycloalkyr 
additionally encompasses spiro systems wherein the cycloallgrl ring has a carbon ring 
atom in common with the seven-monbered heterocyclic ring of the benzodiazepine. 

[5511 The term "cycloalkenyl" inchides partially unsaturated carbocyclic radicals having 
tliree to twelve carbon atoms. Cycloalkenyl radicals that are partially unsaturated 
carbocyclic radicals that contain two double bonds (that may or may not be 
conjugated) can be called "cycloalkyldienyl". More preferred cycloalkenyl radicals 
are "lower cycloalkenyr radicals having four to about ten carbon atoms. Examples of 
such radicals include cyclobutenyl, cyclopentenyl and cyclohexenyl. 

[552] The term '^o*' and "halogm" includes halogens such as fluorine, chlorine, bromine 
or iodine atoms. The t&mi lialoalkyr includes radicals wherein any one or more of 
die all^l carbon atoms is substituted with halo as defined above. Specifically 
embraced are monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals. A 
monohaloaUcyl radical, for one example, may have eifter an iodo, bromo, chloro or 
fluoFO atom widun the radical. Dihalo and polyhaloalkyl radicals may have two or 
more of the same halo atoms or a combination of different halo radicals. "Lower 
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haloalkyr includes radicals having one to six carbon atoms. Examples of haloalkyl 
radicals include fluoromethyl, difluoromethyl, trifluoromethyl, chloromediyl, 
dichlorometfayl, trichloromediyl, pentafluoioethyl, heptafluoropropyl, 
difluoiochloiDmediyl, dichlorofiuoromethyl, difluoroethyl, difluoropropyl, 
dichloioetfayl and dichloropropyl. "Perfluoroalkyr includes alkyl radicals having all 
hydrogen atoms replaced with fluoro atoms. Examples include trifluoromethyl and 
pentafluoioethyl. 

[553] The term ^"hydroxyalkyr* includes linear or branched alkyl radicals having one to 
about ten carbon atoms any one of which may be substituted with one or more 
hydroxyl radicals. More preferred hydroxyalkyl radicals are "lower hydroxyalkyl" 
radicals having one to six caibon atoms and one or more hydroxyl radicals. Examples 
of such radicals include hydroxymediyl, hydroxyetlqrl, hydroxypropyl, hydroxybutyl 
and hydroxyhexyL Even more preferred are lower hydroxyalkyl radicals having one 
to three carbon atoms. 

[554] The term "aryF', alone or in combination, includes a carbocyclic aromatic system 
containing one or more rings wherein such rings may be attached together in a 
pendent mann^ or may be fused. The term "aryl** includes aromatic radicals such as 
phrayly naphthyl, tetrahydronaphthyl, indane, biphenyl, and anthracenyl. More 
preferred aryl is phenyl. Said "aiyl" groiq> may have one to three substituents such as 
lower alkyl, hydroxy, halo, haloallj^l, nitro, cyano, alkoxy and lower alkylamino. 

[555] The term "heterocyclyr* includes saturated, partially saturated and imsaturated 
heteroatom-containing ring-shaped radicals, where the heteroatoms may be selected 
from nitrogen, sulfur and oxygen. Preferred heterocyclyl are 3-10 m^b^d ring 
hetCTOcyclyl, particularly 5-8 membered ring heterocyclyl. Examples of saturated 
heterocyclic radicals include saturated 3 to 6-membered heteromonocyclic groups 
containing 1 to 4 nitrogen atoms [e.g. pyrrolidinyl, imidazolidinyl, piperidino, 
pq>erazinyl]; saturated 3 to 6-membered heteromonocyclic groups containing 1 to 2 
oxygen atoms and 1 to 3 nitrogen atoms [e.g. morpholinyl]; saturated 3 to 6- 
membered heteromonocyclic groups containing 1 to 2 sulfur atoms and 1 to 3 
nitrogen atoms [e.g., thiazolidinyl]. Examples of partially saturated heterocyclyl 
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radicals include dihydrothiophene, dihydropyran, dihydrofuran and dihydrodiiazole. 
Examples of unsaturated heterocyclic radicals, also tenned "heteroaiyr radicals, 
include unsaturated S to 6 membered heteromonocyclyl groups containing 1 to 4 
nitrogen atoms, for example, pyirolinyl, imidazolyl, pyrazolyl, 2-pyiidyl, 3-pyridyl, 4- 
pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, ttiazolyl [e.g., 4H-l,2,4-triazolyl, IH- 
1,2,3-triazoIyl, 2H-lA3-triazolyl]; unsaturated condensed heterocyclic groups 
containing 1 to 5 nitrogen atoms, for example, indolyU isoindolyl, indolizinyl, 
benzimidazolyl, quinolyl, isoquinolyl, indazolyl, benzotriazolyl, teliazolopyiidazinyl 
[e.g., tetrazolo [l,S*b]pyridazinyl]; unsaturated 3 to 6-membered heteromonocyclic 
groiq>s containing an oxygen atom, for example, pyranyl, 2-furyl, 3-fuiyl, etc.; 
unsatura^ 5 to 6-membered heteromonocyclic groups containing a sulfur atom, for 
example, 2-thienyl, 3-duenyl, etc.; unsaturated 5- to 6-memb«red heteromonocyclic 
groins containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, 
isoxazolyl, oxadiazolyl [e.g., 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl]; 
unsaturated condensed heterocyclic groups containing 1 to 2 oxygen atoms and 1 to 3 
nitrogen atoms [e.g. benzoxazolyl, benzoxadiazolyl]; unsaturated 5 to 6-membered 
heteromonocyclic groins containing 1 to 2 sulfur atoms and 1 to 3 nitrogm atoms, for 
example, tbiazolyl, thiadiazolyl [e.g., 1^4- thiadiazolyl, 1,3,4-fliiadiazolyl, 1,2,5- 
thiadiazolyl]; unsaturated condensed heterocyclic groups containing 1 to 2 sulfur 
atoms and I to 3 nitrogen atoms [e.g., benzofhiazolyl, benzothiadiazolyl] and the like. 
The term also includes radicals where heterocyclic radicals are fused with aryl 
radicals. Examples of such fused bicyclic radicals include benzofuran, 
benzothiophrae, and the like. Said ^lieterocyclyr group may have 1 to 3 substituents 
such as lower alkyi, hydroxy, oxo, amino and lower alkylamino. 

[556] Heterocyclic radicals can include fused or unfused radicals, particularly 3-10 
membered fused or unfused radicals. Preferred examples of heteroaryl radicals 
include benzofuryl, 2,3-dihydrobenzofuryl, benzothienyl, indolyl, dihydroindolyl, 
chromanyl, benzopyran^ thiochromanyl, benzothiopyran, benzodioxolyl, 
benzodioxanyl, pyridyl, thienyl, thiazolyl, ftayl, and pyrazinyl. More preferred 
heteroaryl radicals are 5- or 6-membered heteroaryl, containing one or two 
heteroatoms selected from sulfur nitrogen and oxygen, selected from thienyl, furanyl, 
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thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isotbiazolyl, pyridyl, piperidinyl and 
pyrazinyL 

[557] The tmn '"heteroaryl" includes a fully unsaturated heterocyclyl. 

{558] In either "heterocyclyr or "heteroaiyl,'' the point of attachment to the molecule of 
interest can be at die heteroatom or elsewhere within die ring. 

[559] The tenn '^triazolyl" includes all positional isomers. In all other het^cyclyl and 
heteroaryl which contain more than one ring heteroatom and for which isomers are 
possible, such isomers are included in the definition of said heterocyclyl and 
hetopoaiyl. 

[560] The term "quaternary heterocyclyl" includes a heterocyclyl in which one or more of 
the heteroatoms, for example, nitrogen, sulfur, phosphorus or oxygen, has such a 
number of bonds that it is positively charged (and therefore the term is intended to 
encompass both ternary and quaternary positively charged structures). The point of 
attachment of the quaternary heterocyclyl to die molecule of interest can be at a 
heteroatom or elsewhere. 

[561] The term "quaternary heteroaryl" mcludes a heteroaryl in which one or more of die 
heteroatoms, for example, nitrogen, sulfur, phosphorus or oxygen, has such a number 
of bonds that it is positively charged (and dierefore the temi is intended to encompass 
both ternary and quaternary positively charged structures). The point of attachment of 
the quaternary heteroaryl to the molecule of interest can be at a heteroatom or 
elsewhere. 

[562] The term "oxo" includes a doubly bonded oxygen. 

[563] The term "^lyalkyF includes a branched or straight hydrocarbon chain having a 
molecular weight \xp to about 20,000, more preferably \xp to about 10,000, and most 
preferably vp to about 5,000. 

[564] The term "polyethef includes a polyalkyl wherein one or more carbons are r^laced 

by oxygen, wherein the polyether has a molecular weight up to about 20,000, more 

preferably up to about 10,000, and most preferably up to about 5,000. 
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[565J The teim "polyalkoxy** includes a polymer of alkylene oxides, wherein the 
polyalkoxy has a molecular weight up to about 20,000, more preferably up to about 
1 0,000, and most preferably up to about 5,000. 

[566] The term "carbohydrate residue" encompasses residues derived fiom carbohydrates 
such as, but is not limited to» mono-, di-, tri-, tetra- and polysaccharides wherein die 
polysaccharides can have a molecular weight of up to about 20,000, for example, 
hydroxypropyl-mefhylceUulose or chitosan residue; compounds derived fiom aldoses 
and ketoses with 3 to 7 carbon atoms and which belong to the D- or L-series: 
aminosugars; sugar alcohols; and saccharic acids. Nonlimiting specific examples of 
such carbohydrates include ghcose, mannose, fructose, galactose, ribose, erythrose, 
glycerinaldehyde, sedoheptulose, glucosamine, galactosamine, glucoronic acid, 
galactuxonic acid, gluconic acid, galactonic acid, mannoic acid, glucamine, 3-amino- 
1,2-propanediol, glucaric acid and galactaric acid. 

[567] The term "peptide residue" includes polyamino acid residue containing up to about 
100 amino acid units. 

[568] The term "polypeptide residue" includes a polyamino acid residue containing fix>m 
about 100 amino acid units to about 1000 amino acid units, more preferably fix>m 
about 100 amino acid units to about 750 amino acid untis, and most preferably fix>m 
about 100 amino acid units to about 500 amino acid units. 

[569] The term "alkylammoniumalkyl" includes an an -NH2 group or a mono-, di- or tri- 
substituted amino group, any of which is bonded to an alkyl wherein said alkyl is 
bonded to the molecule of interest 

[570] The t^m "sulfo" includes a sulfo group, -SO3H, and its salts. 

[571] The tenn "sulfoalkyl" includes an alkyl group to which a sulfonate group is bonded, 
wherein said alkyl is bonded to the molecule of interest. 

[572] The term "aralkyl" includes aryl-substituted alkyl radicals. Preferable aralkyl radicals 
are "lower aralkyl" radicals having aryl radicals attached to alkyl radicals having one 
to six carbon atoms. Even more preferred are Iowct aralkyl radicals having phenyl 
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attached to alkyl portions having one to three carbon atoms. Examples of such 
radicals include benzyl, diphenylmethyl and phenylethyl. The aryl in said aralkyl 
may be additionally substituted with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy. 
The term "arylalkenyl" includes aiyl-substituted alkenyl radicals. Preferable 
aiylalkenyl radicals are '"lower arylalkenyr' radicals having aryl radicals attached to 
alkenyl radicals having 

[5731 The term ''heterocyclylalkyr includes an alkyl radical that is substituted with one or 
more heterocyclyl groups. Preferable heterocyclylalkyl radicals are "lower 
heterocyclylaUcyr radicals having one or more heterocyclyl groups attached to an 
alkyl radical having one to ten carbon atoms. 

[574] The term "heteroarylalkyl" includes an alkyl radical that is substituted with one or 
more heteroaryl groups. Preferable heteroaiylalkyl radicals are "lower 
heteroarylalkyr radicals having one or more heteroaryl grotrps attached to an alkyl 
radical having one to ten carbon atoms. 

[575] The term "'quaternary heterocyclylalkyr includes an alkyl radical that is substituted 
with one or more quaternary heterocyclyl groups. Preferable quat^nary 
heterocyclylalkyl radicals are "lower quatonoaiy heterocycljdallcyr radicals having 
one or more quaternary heterocyclyl groups attached to an aSkyl radical having one to 
ten carbon atoms. 

[576] The term "quaternary heteroarylalkyl" includes an alkyl radical that is substituted 
with one or more quaternary heteroaryl groups. Preferable quaternary heteroaiylalkyl 
radicals are "lower quaternary heteroarylalkyl" radicals having one or more 
quaternary heteroaryl groups attached to an alkyl radical having one to ten carbon 
atoms. 

[577] The term ''alkylheteroarylallgrr includes a heteroarylalkyl radical that is substituted 
with one or more alkyl groins. Preferable alkylheteroaiyialkyl radicals are "lower 
alkylheteroarylalkyl" radicals with alkyl portions having one to ten carbon atoms. 

[578] The term "alkoxy" includes an alkyl radical which is attached to the molecule of 
interest by oxygen, such as a methoxy radical. More preferred alkoxy radicals axe 
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"lower alkoxy" radicals having one to six carbon atoms. Examples of such radicals 
inchide methoxy, ethoxy, propoxy, iso-propoxy, butoxy and /erf-butoxy. 

[5791 The term "caiboxy*' inchides the caiboxy group, -CO2H, and its salts. 

[580] The tenn "caAoxyalkyF' includes an alkyl radical that is substituted with one or more 
caiboxy groups. Preferable carboxyalkyl radicals are "lower carboxyalkyl" radicals 
having one or more, caiboxy groups attached to an alkyl radical having one to six 
caibon atoms. 

[581] The tenn "caiboxyheterocyclyr includes a heterocyclyl radical that is substituted 
with one or more carboxy groups. 

[582] The term **carboxyheteroaiyr includes a heteroaiyl radical that is substituted with one 
or more carboxy groups. 

[583] The tenn "carboalkoxyalkyl" includes an alkyl radical that is substituted with one or 
more alkoxycarbonyl groups. Preferable caiboalkoxyalkyl radicals are "lower 
carboalkoxyalkyl" radicals having one or more alkoxycarbonyl groups attached to an 
alkyl radical having one to six caibon atoms. 

[584] The teim '^carboxyalkylamino'* includes an amino radical diat is mono- or di- 
substituted When used in combination, for example "aUgrlaiyl*' or "arylalkyl," the 
individual terms listed above have the meaning indicated above. 

[585] The term "acyl" includes an organic acid group in which the hydroxy of the carboxy 
group has been removed. Examples of acyl groups include, but are not limited to, 
acetyl and benzoyl. . . 

[586] The term ^hydrocaibyr refers to radicals consisting exclusively of the elements 
caibon and hydrog^ These radicals include, for example, alkyl, cycloalkyl, alkenyl, 
cycloalkenyl, alkynyl, and aryl moieties. These radicals also include alkyl, 
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, and aiyl moieties substituted with other 
aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenaiyl and alkynaiyl. 
Preferably, these moieties comprise 1 to 20 carbon atoms, I-IO carbons or 1-6 
carbons. 
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{587J The tenn "a substituted hydrocaibyl" refers to a hydrocarbyl radical that is substituted 
with a group comprising at least one atom other than carbon, such as but not limited 
to, halogen, oxygen, nitrogen, sulfur and phosphorus. Examples of such substituted 
hydrocarbyl include hydrocarbyl radicals substituted with groups such as, but not 
limited to, lower alkoxy such as methoxy, ethoxy, and butoxy; halogen such as chloro 
and fluoro; ethers; acetals; ketals; esters; heterocyclyl such as fiiryl and thienyl; 
alkanoxy; hydroxy; protected hydroxy; acyl; acyloxy; nitre; cyano; amino; and 
amido. Substituted hydrocarbyl also includes hydrocarbyl radicals in which a carbon 
chain atom is replaced with a heteroatom such as nitrogen, oxygen, sulfur, or a 
halogeiL 

[588] The additional terms used to describe the substituents of the compounds of the present 
invention and not ^ecifically defined herein are delBned in a similar manner to that 
illustrated in the above definitions. 

I589J General Synthetic Procedures 

[590] The compounds of Ae present invention can be synthesized according to the general 
synthetic procedures set forth below. The substituents of the compounds shown in the 
following procedures generally have the same definition as die sid^stituents at die 
corresponding position in the compounds of Fcmnulae I, lA, IB, HI, V, Vn, VIII 
and/or IX, except where furdier noted. 

[591] The synthetic methods for the preparation of the l,4-benzothia2epines disclosed, for 
example, in WO93/16055, W094/18183, W094/18184, WO96/05188, WO98/05657, 
US. Patent 5,910,494, and U.S, Patent 6,020,330 can be modified as illustrated below 
and in the working exan^les to prepare the 1,4-benzodiiazapine compounds of the 
present invention. 

[592J In particular, die 1,4-benzodiiazapine compounds of the present invention can be 
prepared as set fordi in Scheme I below. 
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SCHEME I 




OMe 



SH O 




aSOaH 



R^^CHaOH 




OMe 



,LAH 



NH2 



SOCb 



Ph 



' NH,+CI- PhCHO J" NaH/R^I HQ 



CO2EI NaOH 




N-methyl-moiphiline-N^de 



OSO4 



OMe 



TiCU 




OMe 




(H3C)2N 




[5931 Tlie 5-position phenyl group of the l,4-benzothia2epine intennediates of Scheme I 
can be further substituted (with R) as specifically disclosed in this application or, for 
example, by substituting the 5-position phenyl group through suitable modification of 
the methods disclosed in U.S. Patent 5,994^91 and WO99/64409. 

[594] The synthetic methods for the preparation of l»S-benzothiazq>ines disclosed, for 
example, in WO96/16051 and W099/35135 can be modified as illustrated below and 
in the workmg examples to prepare the l,S-benzotfaiazapine compounds of the present 
invention. 
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|595] In particular, the l,5-ben2othiazapme compounds of the present invention can be 
prqjared as set forth in Scheme II below. 



SCHEME n 



NH^SCN.CfiHjCOCl, 



p' NH2 Aceionc Btj 

O 



, jf-'S^S^ KOH 52% 



LAH 



NaH 



^ THF HO-y V ^ I ci 



NaI04 
RuCl, 
48%HBr 



PTSA 

Tetradecane 

Reflux 




I 



0CH3 

oxone 

THF/Hp, MeOH 



OCH3 




0-RT 
18 h 



0 



0CH3 



OCH3 



[596] The S^sition phenyl group of the 1,5-benzothiazepine intennediates can be can be 
further substituted (with R) as specifically disclosed in this application or, for 
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example, by substituting the 5-position phenyl group tiirough suitable modification of 
the methods disclosed in U-S. Patent 5,994^91 and WO99/64409. 

[5971 Woridng Examples 

[598] The following examples contain detailed descriptions of the methods of preparation of 
the compounds of the present invention. These detailed descriptions fall within the 
scope, and serve to .exemplify, the above-described general synthetic procedures 
which form part of the invention. These detailed descriptions are presented for 
illustrative purposes only and are not intended as a restriction on the scope of the 
invention. All parts are by weight and temperatures are in degrees centigrade unless 
otherwise indicated. The preparation of the reagents used in these Examples is either 
specifically disclosed herein or such reagmts are conmiercially available. 

[599] The following abbreviations are used in the examples below: 

[600] Me -methyl 

[601] Et- ethyl 

[602] EtOH-ethanol 

[603] EtsN - triethylamine 

[604] HCl- hydrochloric acid 

[605] LAH - lithium aluminum hydride 

[606] LiOH- lithium hydroxide 

[607] MeOH- methanol 

[608] NaOH- sodium hydroxide 

[609] Ph- phenyl 

[610] PTSA - para-toluene sulfonic acid 

[611] RT- room temperature 
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[612J THF - tetrahydrofuran 
[613] Example 1 



O 




01,R = 4-0Me 
2,R = 30Me 

[614J R 

[615] Compounds 1 and 2 are prepared in accordance with the procedure set forth in 
Synthetic Example 1 of patent application WO96/05188, except that 4- 
methoxybenzoyl chloride and 3-methoxybenzoyl chloride, respectively, are 
substituted for benzoyl chloride in step (h). 

[616] KYamplft 1 




R 



[617] Step 1: Preparation of 4-fluorophenvl substituted intennediate 
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[6181 A 4-fluoropheiiyl substituted intermediate is prepared in accordance with the 
procedure set forth in Synthetic Example 1 of patent application WO96/05188, 
except that 4'fluorophenol is substituted for 3,4-dimethoxyphenol and 4- 
methoxybenzoyl chloride (or 3-methoxybenzoyl chloride) is substituted for benzoyl 
chloride in step (h) of Synthetic Example 1. 

[619] Step 2: Preparation of ^™*^>'Y^a"iinrwv^mpnimH 

[620] A Fisher porter botde is fitted with a nitrogen line and magnetic stirrer. The system is 
purged with nitrogen. The 4-fluorophenyl substituted intermediate (62.6 mmol) 
obtained from Step 1 is added and the vessel is sealed and cooled to -78°C. 
Dimethylamine (17.1 g, 379 mmol) is condensed using a C02/acetone bath and added 
to the reaction vesseL The mixture is allowed* to warm to room temperature and 
heated to 60^C. After 20 horns, the reaction mixture is allowed to cool and dissolved 
in ethyl ether. The edier solution is washed with water and then with saturated 
aqueous sodium chloride. It is then dried with magnesium sul&te» filtered, and 
concentrated in vacuo to give conq)ound 3 (or compound 4 when 3-metfaoxybenzoyl 
chloride is used in Step 1). 

[621J Example 3 



MeO 
MeO 




7, R-4-OMe 

8, R = 3-OMe 
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[622] Ste p 1 ! Preparation of 2-amiao-2-butvIhexvl hydrogen sulfate 

(623J A 2-amino-2-butylhexyl hydrogen sul&te is prepared in accordance with the 
proceduie set forth in steps (a) through (g) of Synthetic Example 1 of patent 
application WO96/05188, except diat 2-aminohexanoic acid is substituted for 2- 
aminobutyric acid in step (a) of Synthetic Example 1 . 

[624J Step 2: Preparation of t he dimetfa oxvbenzothiazepine 

[625] Compounds 7 and 8 are pr^ared in accordance with die procedure set forth in steps 
(h) through (o) of Synthetic Example 1 of patent application WO96/0S188, except 
tiutt 2*amino* 2-batylhexyl hydrogen sul&te (obtained fiom Step 1) is substituted for 
2-amino-2-etfay]hexyl l^rdrogen sul&te, and eidier 4-inedioxyba]zoyl chloride (for 
Compound 7) or 3-methoxybeiizoyl chloride (for Ccm^raund 8) is substituted for 
benzoyl chloride in Step (h) of Synthetic Exampk h 

[626] ^■*'"THp1ft ^ 



O 





R 



9, R=4-OMe 

10, R»3-OMe» 
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[627] Step 1 : Preparation of 4-fluoropbenyI substituted intennediate 

[628J A 4-fluorophenyl substituted intennediate is prepared in accordance with the 
procedure set forth in steps (h) through (o) of Synthetic Example 1 of patent 
application WO96/05188, excq>t that (a) 4^fluorophenol is substituted for 3,4- 
dimethoxyphenol in step (h) of Synthetic Exanq)le 1, (b) eitiier 4-medioxyben2oyl 
chloride (for Compound 9) or 3-methoxybenzoyl chloride (for Compoimd 10) is 
substituted for benzoyl chloride in step (h) of Synthetic Example 1, and (c) 2-amino- 
2-butylhexyl hydrogen sulfate (obtained from Example 3, Step 1) is substituted for 2- 
amino-2-ethylhexyl hydrogen sulfete in step (h) of Synthetic Example 1 . 

[629] Step 2: Preparation of dimetfavlamino-compound 

[630] A Fisher porter botde is fitted with nitrogen line and magnetic stirrer. The system is 
purged with nitrogen. The 4-fluorophenyl substituted intennediate (62.6 mmol, 
obtained from Step 1) is added, and the vessel is sealed and cooled to -78^C. 
Dimethylamine (17.1 g, 379 mmol) is condensed using a C02/acetone bath and added 

to the reaction vessel. .The mixture is allowed to warm to room temperature and 
heated to 60^C. After 20 hours, the reaction mixture is allowed to cool and dissolved 
in eihyl ether. The ether solution is washed with watar and then saturated aqueous 
sodium chloride. It is then dried (magnesium sul&te), filtered, and concentrated in 
vacuo to give eith^ Compound 9 (when 4-methoxybenzoyl chloride is used in Step 1) 
or 10 (when 3-methoxybenzoyl chloride is used in Step 1). 

[631] Example 5 (Alternate Route To Compounds 3 and 9) 
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[632] Step l: Prepaiationof chlorobenzophenone 

I633J In an inert atmosphere, 683 g of phosphorus pentachloride (0.328inole Aldrich 
15,777-5) is placed into a 2-necked 500 mL round bottom flask. The flask is iBtted 
with a nitrogen inlet adapter and suba seal. The flask is removed from the inert 
atmosphere and a nitrogen purge is begun. 50 mL of anhydrous chlorobenzene 
(Aldrich 28,451-3) is added to the phosphorus pentachloride via syringe and the 
solution is stirred with a magnetic stir bar. 60 g of 2-chloro-5-nitrobenzoic acid 
(0.298 mole Aldrich 12,511-3) is slowly added to the chlorobenzene solution under 
nitrogen piu^e. After stirring at room temperature for about 20 hours, the solution is 
placed in an oil bath and heated at 50°C for 1 hour. The chlorobenzene is removed 
from the solution by high vacumn. The residue is washed with anhydrous hexane to 
yield a dry acid chloride having a weight of 6L95 g. The acid chloride is stored in an 
inert and diy atmosphere. 



1634] 



In an mert atmosphere, ibs acid dUoride is mixed with 105 mL of anhydrous anisole 
(0.97 mole Aldrich 29,629-5) in a 2-necked 500 mL round bottom flask. The flask is 
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fitted with an addition fimnel and a nitrogen inlet adapts and removed from inert 
atmosphere. The reaction solution is chilled with an ice bath and a nitrogen purge is 
begun. 45.1 g of aluminum chloride (0.34 moles Aldrich 29,471-3) is placed in a 
solid addition funnel and the aluminum chloride is slowly added to the chilled 
solution. After die addition is complete, the solution is allowed to warm to room 
temperature and stirred overnight. The reaction is quenched by pouring the solution 
into a mixture of 300 mL IN HG and ice. The resulting solution is stirred for IS 
minutes and extracted twice with ether. The organic layers are combined and 
extracted twice with 2% sodium hydroxide, and then twice with deionized water. The 
extracted organic layer is then dried widi magnesium sulfate, filtered and further dried 
using a rotovap. Remaining anisole is then removed by high vacuum. The resulting 
product is crystallized tcom 90% edianol 10% ediyl acetate and dried on a vacuum 
line. 

[635] Step 2: Preparation of tfaiobenzonhenone intermediate 

[636] 10.12 g (0.036 moles) of the chlorobenzophenone intermediate obtained fix)m Step 1 
is combined with 200 mL of anhydrous dimethylsulfoxide and placed in a 500 mL 
round bottom flask equipped with a magnetic stir bar. The flask is fitted with a water 
condenser, nitrogen inlet, and stopper. 1.84 g of Li2S (0.040 moles Aldrich 21,324-1) 
is added. The flask is placed in an oil bath and heated overnight at 75 "^C under 
nitrogen. The solution is copied to room temperature. 500 mL of 5% acetic acid is 
prepared in a 2 liter beaker and then added slowly to the solution in the flask while 
stirring is maintained in the flask. After 30 minutes, the solution is extracted with 
ether three times, dried (magnesium sulfate), filtered and concentrated in vacuo to 
give a thiobenzophenone intermediate. 

[637] Step 3: Preparation of tHnamine jntemiediate 

[638] A solution of the thiobenzophenone intermediate (198 mmol, obtained from Step 2) in 
butyl acetate (300 mL) is added to a solution of the ethyl-butyl amine (for compound 
3) or butyl-butyl amine (for compoimd 9) (obtained as set forth in Synthetic Example 
1 of WO96/05188 or in Example 3, Step 1 of the present application) in water (250 
mL). The reaction mixture is stirred and heated to 93°C. Sodium hydroxide (18.9 g) 
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in water (250 mL) is added dropwise. After complete addition, the reaction is stirred 
an additional 25 minutes at 93^C and then cooled to room temperature. The organic 
layer is separated, dried and concentrated to give a thioamine intermediate. 

[639] Step 4: Preparation of the cyHtc iminft intermerfiatft 

[6401 The thioamine intermediate (194 mmol, obtained from Step 3) is dissolved in 2,6- 
lutidine. p-Toluenesulfonic acid (0.70 g) is added and the reaction mixture is refluxed 
using a Dean Stark trap. After 22 hours of refluxing, the reaction mixture is 
concentrated in vacuo. Chromatography on silica gel gives the purified cyclic imine 
intezmediate. 

[641] Step 5: Preparation of the cvlic amine intermediate 

[642] A IM solution of diborane in tetrahydrofiiran (200 mL) is added to a solution of the 
cyclic imine intermediate (167 mmol, obtained from Step 4) in tetrahydrofuran (350 
mL). The reaction mixture is stirred at lOom temperature for 17 hours and then 6N 
HCl (150 mL) is added. The tetrahydrofiffan is removed under reduced pressure and 
the aqueous residue basified with 50% sodium hydroxide. The resulting solution is 
extracted with ethyl acetate and the ethyl acetate layer is separated, dried and 
concentrated in vacuo. Purification by chromatography on silica gel gives the cyclic 
amine intermediate. 

[643] Step 6: Preparation of flie sulfone intermediate 

[644] A solution of die cyclic amine intermediate (662 mmol, obtained fix)m Step 5) in 
trifluoroacetic acid (125 mL) is added to 30% water (18.8 g) in trifluoroacetic acid 
(100 mL). The reaction mixture is stirred at zoom temperature for 17 hours and then 
poured into water (800 mL). 50% sodium hydroxide is then added until the mixture 
reaches a pH of 10. The reaction mixture is layered with ethyl acetate and stirred for 
1 hour. The organic layer is separated, dried and concentrated in vacuo. The residue 
is purified by recrystaliization or chromatography on silica gel to give die desired 
sulfone intermediate. 



[645] Step 7: Preparation of the dimethylamino- hen7nthtaTftpinft 
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13, R = 4-OH, R» = 3,4-dihydroxy, R" = Et 

14, R = 3-OH, K = 3,4-dihydroxy, R" = Et 

15, R - 4-OH, R' = 4-(dimethylammo), R" = Et 

16, R = 3-OH, R* = 4-(dimethylamino), R" = Et 

17, R = 4-OH, R' = 3,4-dihydroxy, R" = Bu 

18, R = 3-OH, R' = 3 ,4-dihydroxy, R" = Bu 

19, R « 4.0H, R' = 4-(dimethylamino), R" = Bu 

20, R = 3-OH. R' = 4.(dimethylamino), R" = Bu 



[646J The sulfone intermediate (20.4 mmol, obtained fiom Step 6) and ethanol (160 mL) are 
placed in a 300 mL Parr reactor. Formaldehyde (15.3 mL, 189 mmol, 37 weight 
percent in water) and 10% Pd/CaAon (1.45 g) are added. The reactor is heated to 
55°C under hydrogen overnight The reactor is cooled and purged with nitrogen. The 
solution is jSltered through celite while washing with etiier. The mixture is 
concentrated in vacuo, redissolved with ether, and washed with water. The organic 
layer is dried (magnesium sulfate), filtered and concentrated in vacuo to give the 
desired dimethylamino-benzothiazepine 3 or 9. 

[647] Example 6 

[648] A 250-mL, 3-neck, round-bottom flask is equipped wifli a nitrogen gas adaptor and 
magnetic stirrer. The system is purged with nitrogen. The corresponding methoxy- 
compound 1, 2, 3, 4, 7, 8, 9 or 10 (14.0 mmol) and trichloromelhane (150 mL) are 
added to the flask. The reaction mixture is cooled to -VS'^C and boron tribromide 
(10.5 0 g/41.9 mmol per methoxy group) is added. The mixture is allowed to warm to 
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room temperature. After 4 hours, the reaction mixture is cooled to O^C and quenched 
with 10% K2CO3 (100 mL). After 10 minutes, the layers are separated and the 
aqueous layer is extracted two times with ethyl ether. The trichloromethane and ether 
extracts are combined, washed with saturated aqueous sodium chloride, dried 
(magnesium sulfete), filtered, and concentrated in vacuo to give the desired product 
13, 14, 15, 16, 17, 18, 19 or 20, See, M. Batamura et al., J, Am, Chem. Soc, 106, 
3252-57 (1984). 

1649] Example 7 



O 




21, R=4-OH,R" = Et 

22, R = 3-OH,R'» = Et 

23, R = 4-OH,R" = Bu 

24, R=3^H,R" = Bu 



R 



16501 A 250-mL, 3-neck, round-bottom flask is equipped with a nitrogen gas adaptor and 
magnetic stirrer. The system is purged with nitrogen. The corresponding hydroxy- 
compound 13, 14, 17 or 18 (14.0 mmol) and dimethylfonnamide (150 mL) are added 
to the flask. The reaction mixture is cooled to S'^C. Acetone (48 mL), 2,2- 
dimethoxypropane (9.6 mL), and pyridinium p-toluenesulfonate (0.54 g) are added to 
the reaction mixture. After 24 hours, Amberlite IRA 402 (a strongly basic anion 
exchanger, quaternary ammonium type resin, chloride form, available fiom Sigma 
Chemical) is added to neutralize the catalyst After 24 hours, the resin is removed by 
filtration, and the filtrate concentrated in vacuo to give the desired product 21, 22, 23 
or 24. See, M. Kitamura et al., Am, Chem. Soc, 106, 3252-57 (1984). 
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I651J Example 8 




[652] Step 1 : Preparation of glycine ester intermediate 

1653] To a solution of (13.9 mmol) of IS, 16, 19, 20, 21, 22, 23 or 24 (obtained torn 
Example 6 or 7) and 2,9 g (21.0 mmol) of potassium carbonate in 100 mL of acetone 
is added 3.8 g (21.0 nmiol) of N-(chloroacetyl)glycine ethyl est^ and 50 mg (0.14 
mmol) of tetrabutylammonium iodide. The reaction mixture is heated to reflux for 2 
days, cooled to ambient tempoature and stiired for 20 hours. It is then partitioned 
betwera ethyl acetate and water. The organic layer is washed with brine, dried over 
magnesium sulfate, and concentrated in vacuo to affoid a glycine ester intermediate. 

[654] Step 2: Preparation of acid 

1655] A solution of the glycine ester mtermediate (12.1 mmol, obtained jfrom Step 1) and 
1.5 g LiOHH20 (36.3 mmol) in 60 mL of tetrahydrofuran and 60 mL of water is 
heated to 45®C for 2 hours. The solution is tiien cooled to ambient temperature, 
acidified wifli 1 N HCl and partitioned between ethyl acetate and water. The organic 
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layer is washed with brine, dried over magnesium sulfate, and concentrated in vacuo 
to give the desired compound 25. For reactions with reagents 21, 22, 23 or 24, 
removal of the acetonide protecting group is accomplished by dissolving the substrate 
in 4:1 tetrahydrofuran/water at 0°C, adding excess trifluoroacetic acid, and stirring at 
room temperature overnight The reaction is neutralized with ammonium hydroxide^ 
and the tetrahydrofiiran removed under reduced pressure. The product is then 
extracted into ethyl acetate, and concentrated in vacuo to give the desired product 25. 
See, e.g., Leblanc et aL, Org. Chem., 51, 189-93 (1986). 

[656] Example 9 




[6571 Step 1 : Preparation of propyl tosvlate inteimediate 

[658) A sohition of 15, 16, 19, 20, 21, 22, 23 or 24 (10.9 mmol, obtained fit)m £xanq>le 6 or 
7) in acetone (100 mL) at 25X under nitrogen is treated with powdered K2CO3 (3.8 g, 
272 nunol, 2.5 equivalents) and l,3-pn)panediol di-j>.tosylate (13.0 g, 32.6 mmol, 3.0 
equivalents), and flie resulting mixture is stirred at 65^C for 21 hours. The cream- 
colored sluny is cooled to 2S^C and is ffltered through a sintered glass funnel. The 
filtrate is concentrated and the residue dissolved m ethyl acetate (150 mL). The 
organic layer is washed with saturated aqueous sodium bicarbonate (2 x 150 mL) and 
saturated aqueous sodium chloride (2 x 150 mL), and is dried (magnesium sulfate) 
and concentrated in vacuo to afford a propyl tosylate intennediate. For reactions with 

reagents 21, 22, 23 or 24, removal of the acetonide protecting group is accomplished 
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by dissolving flie substrate in 4:1 tetrahydrofuran/water at C'C, adding excess 
trifluomacetic acid, and stiiring at room temperature overnight. The reaction is 
neutralized with ammonium hydroxide, and the tetrahydrofuran removed under 
reduced pressure. The product is then extracted into ethyl acetate, and concentrated in 
vacuo to give a propyl tosylate intennediate. See, e.g., Y. Leblanc et ah, J. Org, 
CAem., 51, 189-93 (1986). 

[659] Step 2: Preparation of ouateraarv salt 

[660] A solution of the propyl tosylate intennediate (L56 mmol, obtained from Step 1) in 
acetonitrile (15 mL) at 25^C imder nitrogen is treated with diazabicyclo[2.2.2]octane 
CTJABCO", 0.26 g, 2.34 mmol, 1.5 equivalents) and stirred at 50°C for 6 hours and 
then at 25^C for 14 hours. The pale amber solution is cooled to 25°C and 
concentrated in vacuo to give the desired compound 26. 

[661] Example 10 



[662] Step 1: Preparation of butvl mesylate intennediate 

[663] A mixture of 2. 1 8 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained from Example 6 
or 7), 2.68 g (10.88 mmol) of busulfan, and L50 g (10.88 mmol) of potassium 
carbonate in 20 mL of acetone is stirred at reflux overnight The mixture is 
concentrated in vacuo and the crude is dissolved in 30 mL of ethyl acetate. The 
insoluble solid is filtered off and the filtmte is concentrated in vacuo. The resulting 
white foam is chromatographed through a silica gel coliunn and eluted with 30% ethyl 
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acetate/hexane to give the butyl mesylate intermediate. For reactions with reagents 21, 
22, 23 or 24, remoyal of the acetonide protecting group is accomplished by dissolving 
the substrate in 4:1 tetrahydrofuran/water at O^C, adding excess trifluoroacetic acid, 
and stiiring at room temperature overnight The reaction is neutralized with 
ammonium hydroxide, and the tetrahydrofuxan removed under reduced pressure. The 
product is then extracted into ethyl acetate and concentrated in vacuo to give a butyl 
mesylate intermediate. See, e.g., Y. Leblanc et al., /. Org, Chem., 51, 189-93 (1986). 

[6641 Step 2: Preparation of quatmiarv salt 

[665] A solution of 0.85 mmol of the butyl mesylate intermediate (obtained from Step 1) 
and 191 mg (1.71 mmol) of diazabicyclo[2.2.2]octane in 10 mL of acetonitrile is 
stirred at SO^^C for 4 hours. The reaction mixture is concentrated in vacuo to yield a 
white foam. The foam is crushed and washed with ether. The solid is filtered olBF and 
dried in vacuo to give the desired compound 27. 



[667] A solution of 1.64 mmol of the butyl mesylate intermediate (obtained firom Example 
10, Step 1) and 15 mL of Iriethylamine in 10 mL of acetonitrile is heated at 50**C for 2 
days. The solvent is evaporated and the residue triturated widi ether and ethyl acetate 
to afford the desired product 28. 



[666] Example 11 



p 




R 



28 
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[668] Example 12 




[669] A solution of 1.64 minol of the butyl mesylate intennediate (obtained from Example 
10, Step 1) and 234 mg (2.46 mmol) of S-hydroxy-pyridine in 1 mL of 
dimethylfoimamide is heated at 70°C for 20 hours. The solvent is evaporated and die 
residue triturated with ether and ethyl acetate to afford the desired product 29. 

[6701 Example 13 

p 

Q>^ // R=4-Xor3-X 




R 

30 
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[671J Step 1: PrgparatioD of pentvl brpmide intermediate 

[6721 13.1 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained fix)m Example 6 or 7) is added 
to a stirred solution of 0.63 g (15.72 nunol, 60% dispersion) of sodium hydride in 85 
mL of dimethylformamide. The resulting solution is stirred at ambient temperature 
for 1 hour. 37.7 g (163.75 mmol) of 1,5-dibromopentane is added to the solution and 
the solution stined ov^gbt at ambient temperature. The dimethylformamide is 
removed in vacuo and &e residue is extracted with ethyl acetate and washed with 
brine. The extract is dried over magnesium sul&te, and the concentrated residue 
purified by column chromatography to give a pentyl bromide intermediate. 

[673] Step 2: Preparation of diester intermediate 

[674] A mixture of 14.1 mmol of the pentyl bromide intermediate (obtained fiom Step 1), 
65 g (0.35 mol) of dieAylaminodiacetate and 7.5 g (71 mmol) of anhydrous NaoCOa 
is stirred at 160^C for 3 hours. The reaction mixture is diluted wi& water and 
extracted with methylene chloride. The volatiles are removed in vacuo to give the 
diest^ intermediate. For reactions with reagmts 21, 22, 23 or 24, removal of the 
acetonide protecting groi^ is accomplished by dissolving the substrate in 4:1 
tetrahydrofinan/water at 0°C, adding excess trifluoroacetic add, and stirring at room 
temperature overnight The reaction is neutralized with ammonium hydroxide, and 
the tetrahydrofiiran removed under reduced pressure. The product is then extracted 
into ethyl acetate and concditrated in vacuo to give a diester intermediate. See, e.g., 
Y. Leblanc et aL, J. Org, Chem., 51, 189-93 (1986). 

[6751 Step 3: Preparation of diacid 

[676] The mixture of the diester intamediate (obtained fiom Step 2) and 2.7 g (64.3 nmiol) 
of lithium hydroxide in tetrahydrofiiran (75 mL) and water (50 mL) is stirred at 40'^C 
for 18 hours. The reaction mixture is acidified with 1% HQ and extracted with 
methylene chloride. The residue is triturated with hexane and filtered to give the 
desired compound 30. 
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16771 Example 14 




|678J Step 1: PreparatioB of pentvl iodide intermediate 

[679] To a solution of 15, 16, 19, 20, 21, 22, 23 or 24 (6.53 mmol, obtained fix)m Example 6 
or 7) in 100 mL of dimethylformamide is added 198 mg (7.83 mmol) of 95% sodium 
hydride. The mixture is stirred 15 minutes at room temperature and diiodopentane is 
added. After 1 hour at room temperature the mixture is diluted in ethyl acetate and 
water. The aqueous layer is extracted with ethyl acetate and die combined oiganic 
layer washed with brine, dried over magnesium sul&te and concentrated in vacuo. 
The residue is chromatogn^^hed over silica gel, ehiting with hexane/ethyl acetate (1/5) 
to afford a pmtyl iodide intermediate* For reactions widi leagrats 21, 22, 23 or 24, 
r^oval of the acetonide protecting group is acconq^lished by dissolving the substrate 
in 4:1 tetrahydrofiiran/water at 0*C, adding excess trifluoroacetic acid, and stirring at 
room temperature overnight The reaction is neutralized with anomonium hydroxide, 
and die tetnihydrofuran removed under reduced pressure. The product is then 



178 



wo 02/08211 



PCT/USOl/23533 



extracted into ethyl acetate, and concentrated in vacuo to give the pentyl iodide 
intennediate. See, e.g., Y. Lebianc et al., 7. Org, Chem., 51, 189-93 (1986). 

[680] Step 2: Preparation of a min<vhigtatttiiift 

[681] A solution of the pentyl iodide intennediate (1.53 mmol, obtained from Step 1) and 
3.4 g (30.6 nunol) of histamine is heated to 50°C for 17 hours. The mixture is 
dissolved in ethyl acetate and saturated sodium bicarbonate. The organic layer is 
washed with brine, dhed over magnesium sulfate, and concentrated in vacuo. The 
residue is triturated with ether to afford the desired compound 31 . 

[682] Example 15 



[683] The pentyl bromide intennediate (1.64 mmol, obtained from Example 13, Step 1) and 
NJ^,N',N'-tetramethyH,6-hexanediamine (0.10 0 g, 0.580 mmol) m 5 mL of 
acetonitrile are placed in a 4 oz. Fischer Porter bottle. The reaction vessel is purged 
with nitrogen, sealed, equipped with magnetic stirrer and heated to 50°C. After 15 
hours, the reaction mixture is cooled to ambient temperature and concentrated in 
vacuo to give a foamy solid. The solid is dissolved in acetonitrile and precipitated 
with ethyl ether to give the desired dibromide salt The dibromide salt is converted to 
its corresponding dichloride salt xising Biorad AG 2-X8 resin (a quaternary 
anunonium styrene type r^in, chloride form, available from Biorad Laboratories) and 
eluting with 70% H2O/CH3CN to give the desired compound 32. 



o 
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[684J 



F.YaTTiple 16 





R 



33 

1685] Step 1 : Preparation of peatvl bromide intennediate 

[686] To a stirred suspension of 1.01 g (25.4 mmol, 60% oil dispersion) of sodium hydride 
in 150 mL of dimethylformamide is added 19.5 mmol of 15, 16, 19, 20, 21, 22, 23 or 
24 (obtained fiom Example 6 or 7) in portions. After 30 minutes, die reaction mixture 
is cooled in a water bath (15X) and 4.48 g (195 mmol) of 1,5-dibromopentane is 
added The reaction mixture is stined at ambient temperature for 1.5 hours and 
quenched with 50 mL of saturated ammonium chloride. The reaction mixture is then 
diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesimn sulfate, filtered and concentrated in vacuo to a pentyl bromide 
intennediate. 

[687] Step 2: Preparation of p^tvl nitrile intennediate 

[688] To a stirred solution of 0.62 1 mmol of the pentyl bromide intermediate (obtained fix>m 
Step 1) in 1 mL of dimethylsulfoxide is added 37 mg (0.745 imnol) of sodium 
cyanide. The reaction mixture is stirred at ambient temperature for 16 hours. The 
reaction mixture is concentrated under a nitrogen stream and the residue partitioned 
between ethyl acetate and water. The organic layer is washed with brine, dried over 
magnesium sul&te, filtered, and concentrated in vacuo to afford a pentyl nitrile 
intennediate. 
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[689] Step 3: Prepaiatjon of tetrazole 

[690] A solution of 0.5 mmol of the pentyl nitrile intennediate (obtained from Step 2) and 
666 mg (3.23 mmol) of azidotrimediyltin in S mL of toluene is stirred with heating at 
SO^C for 60 hours. The reaction mixture is concentrated under a nitrogen stream. 
Purification by reversed phase chromatography (Waters-Delta preparative scale 
HPLC) using 60% water/acetonitrile yields die desired compound 33. For reactions 
with reagents 21; 22, 23 or 24, removal of the acetonide protecting group is 
accomplished by dissolving the substrate in 4:1 tetrahydrofiuan/water at 0**C, adding 
excess trifluoroacetic acid, and stirring at room temperature overnight The reaction 
is neutralized with aromonium hydroxide, and die tetrahydroiuran removed under 
reduced pressure. Hie product is then extracted into ethyl acetate and concentrated in 
vacuo to give the desired conq)Ound 33. See, e.g., Y. Leblanc et al., 7. Org. Chem.^ 
51, 189-93 (1986). 

[691] Exam ple 17 




[6921 Steol: Pret>aration of benzoate intermediate 



[693] To a solution of 1.15 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained fiom 
Example 6 or 7) in 10 mL dimefliylformamide is added 35 mg (1.39 mmol) of 95% 
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sodium hydride. The reaction mixture is stirred for 10 minutes. To the reaction 
mixture is added 525 mg (2.29 mmol) of methyl 4-(bromomethyl)benzoate and the 
reaction mixture is stirred for an additional 16 hours. Water (100 mL) is added to the 
reaction mixture. The reaction mixture is extracted with ethyl acetate, washed with 
brine, dried oyer magnesium sulfate, filtered and the solvent evaporated to afford a 
benzoate intermediate. For reactions with reagents 21, 22, 23 or 24, removal of the 
acetonide protecting groiq) is accomplished by dissolving the substrate in 4:1 
tetrahydrofiiran/water at DT, adding excess trifluoroacetic acid, and stirring at room 
temperature overnight The reaction is neutralized with anmaonium hydroxide, and 
the tetrahydrofiiran removed under reduced pressing. The product is then extracted 
into ethyl acetate, and concentrated in vacuo to give a benzoate intermediate. See, 
e.g., Y. Leblanc et al, /. Org, Chem., 51, 1 89-93 (1986). 

[694] Step 2: Preparation of acid 

[695] A solution of 0.84 mmol of the benzoate intermediate (obtained fiiom Step 1) and 325 
mg (2.53 mmol) of KOSi(CH3)3 (Aldrich) in 16 mL tetrahydrofiiran is stirred for 3.5 
hours. The tetrahydrofiiran is evaporated and water is added. The solution is 
extracted with ethyl acetate, dried over magnesium sulfate, filtered and the solvent 
evaporated to afford the desired compound 34. 
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[696] Example 18 




[697] Step 1: Preparation of chlorobenzvl intennediate 

[698] A solution of 15, 16, 19, 20, 21, 22, 23 or 24 (10.9 mmol, obtained fix>m Example 6 or 
7) in acetone (100 mL) at IS^'C under nitrogen is treated with powdered K2CO3 (23 g, 
16.3 nunol, 1.5 equivalents) and a,a'-dichloro-/?-xylene (6.7 g, 38.1 mmol, 3.5 
equivalents) and the resulting solution is stirred at 65^C for 48 hours. The reaction 
mixture is cooled to 2S'^C and concentrated to 1/S of its original volume. The residue 
is dissolved in ethyl acetate (150 mL) and washed with water (2 x 150 mL). The 
aqueous layer is extracted with ethyl acetate (2 x 150 mL) and the combined organic 
extracts are washed with saturated aqueous sodium chloride (2 x 150 mL). The 
combined extracts are dried (magnesium sulfate) and concentrated in vacuo to provide 
a chlorobenzyl intennediate. For reactions with reagents 21, 22, 23 or 24, removal of 
the acetonide protecting group is accomplished by dissolving the substrate in 4:1 
tetrahydrofuran/water at O^C, adding excess trifluoroacetic acid, and stilting at room 
temperature overnight The reaction is neutralized with ammonium hydroxide, and 
the tetrahydrofuran removed under reduced pressure. The product is then extracted 
into ethyl acetate and concentrated in vacuo to give a chlorobenzyl intennediate. See, 
e.g., Y. Leblanc et al., J. Org. Chem,, 51, 189-93 (1986). 

[699] Step 2: Preparation of ouatemarv salt 

[700] A solution of the chlorobenzyl mtennediate (1.7 mmol, obtained ftom Step 1) in 
acetonitrile (5 mL) at 25**C under nitrogen is treated with pyridine (5 mL) and stined 
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at SS^'C for 36 hours. The pale amber solution is cooled to and concentrated i?i 
vacuo to give the desired compound 35. 



[702] Under nitrogen, a solution of 14.5 mmol of the cblorobenzyl intermediate (obtained 
from a procedure similar to the one outlmed in Example 18, Step 1) in 60 mL of 
acetonitrile is added dropwise over a 30 minute pmod to a solution of 2.9 g (26.2 
mmol) of diazabicyclo[2.2J2]octane in 40 mL of acetonitrile at 35®C. During the 
addition, a colorless precipitate is fomied The sluny is stiued at 35*^C for an 
additional 2 hours. The product is collected and washed with 1 L of acetonitrile to 
give the desired compound 36. 

[703] Example 19A 

[704] Compound 36 also can be prepared in accordance with an ahemative syndietic 
scheme illustrated below in Scheme IQ: 



[701] Example 19 




o 
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[705J Exam ple 20 



ff R=4-Xor3.X 

// R' « 3,4-dihydroxy or 4-(dinied)>iamino) 




[706] Step 1 : Preparation of chlorobenzvl intemediate 

[707] To a stirred solution of 144 mg (3.59 mmol, 60% dispersion) of sodium hydride in 29 
mL of dimethylfonnamide is added 3.26 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 
(obtained from £xanq>le 6 or 7), and the resulting solution is stirred at ambient 
temperature for 45 minutes. To the solution is added 7.13 g (40.75 mmol) of dichloro- 
p-xylene, and the mixture is stirred overnight. The dimethylformamide is removed in 
vacuo and the residue is extracted with ethyl acetate and washed with brine. The 
extract is dried over magnesium sulfate and concentrated in vacuo to give a 
chloroben2yl intermediate. 

[708] Step 2: Prep aration nf am ino diester 

[709] A mbcture of 1.72 mmol of flie chlorobenzyl intermediate (obtained from Step 1), 1.63 
g (8.6 mmol) of diethylaminodiacetate, and 0.72 g (8.6 mmol) of sodium bicarbonate 
in 30 mL of dimethylformamide is stirred at 100°C for 6 hours. The 
dimethylfonnamide is removed in vacuo and the residue is extracted with ether and 
washed with brine. The extract is dried over magnesium sulfate and the concentrated 
residue is purified by colimm chromatography to give an amino diester intermediate. 
For reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting 
group is accomplished by dissolving the substrate in 4:1 tetrahydrofiiran/water at O^^C, 
adding excess trifluoroacetic acid, and stirring at room temperature overnight. The 
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reaction is neutralized with anrmonium hydroxide, and the tetrahydrofuran removed 
under reduced pressure. The product is then extracted into ethyl acetate and 
concentrated in vacuo to give a diester intermediate. See, e.g., Y. Leblanc et al., J. 
Org, Chem., 51, 189-93 (1986). 

[710J Step 3: Preparation of ftTT^iTindiacid 

[7111 A solution of 1.15 mmol of the dibenzyl ester (obtained from Step 2) and 0.232 g 
(5.52 mmol) of lithium hydroxide in 30 mL of tetrahydrofuran and 30 mL of water is 
stirred at 40*^0 under nitrogen for 4 hours. The reaction mixture is diluted with ether 
and washed with 1% HCl. The aqueous layer is extracted twice with ether, and the 
combined extracts are washed with brine, dried over magnesium sulfate, and 
concentrated in vacuo to give the desired compound 37. 



[713] Step 1 : Preparation of picolvl intermediate 

[714] 1.4 g (60% oil dispersion, 35 mmol) of sodium hydride is added to a stiired solution 
of 26.1 nomol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained from Example 6 or 7) in 
200 mL dimeflLylfoimamide. The reaction mixture is stirred at ambient temperature 
for one hour. A sohition of 4-picoIyl-chloride hydrochloride is prepared by treating 
5.99 g (36.5 mmol) of 4-picolyl chloride hydrochloride with cold saturated sodium 
bicarbonate solution ajod extracting the solution wiA diethyl eAer. The ethereal 
extract is washed with brine, dried over magnesium sulfate, and filtered. The reaction 



[712] Example 21 



o 




R 



38 
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mixture is then cooled in an ice bath and Ae solution of 4-picolyl chloride 
hydrochloride in diethyl ether added. The reaction mixture is stirred at ambient 
temperature for 17 hours. The reaction mixture is quenched with 25 mL of saturated 
ammonium chloride and diluted with 600 mL etiiyl acetate. It is then washed with 
4X250 mL water, washed with brine, dried over magnesium sulfate, filtered and 
concentrated in vacuo. Purification by silica gel chromatography (Waters-Delta 500 
preparative scale HPLC) using 60% ethyl acetate/hexanes yields a picolyl 
intermediate. 

[715] Step 2: Preparation of cmatemarv salt 

[7161 To a stirred solution of 0.74 mmol of the picolyl intermediate (obtained fi-om Step 4) 
in 10 mL of acetonitrile and 3 mL of methylene chloride, 137 mg (0,97 mmol) of 
iodomethane is added. The reaction is stiired at ambient temperature for 16 hours and 
then concentrated under a nitrogen stream. Purification by reversed phase 
chromatography provides the desired compound 38. For reactions with reagents 21, 
22, 23 or 24, removal of the acetonide protecting group is accomplished by dissolving 
the substrate in 4:1 tetrahydrofuran/water at 0 **C, adding excess trifluoroacetic acid, 
and stirring at room temperature overnight The reaction is neutralized with 
ammoniimi hydroxide, and the tetrahydrofiiran removed under reduced pressure. Ion 
exchange with trifluoroacetate anion yields the desired compound 38. See, e.g., Y. 
Leblanc et aL, /. Org. Chem., 51, 189-93 (1986). 

[717] Example 22 
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[718] Step 1 ! Preparation of picoligvl chlori de intermediate 

[7191 Anhydrous K2CO3 (0.45 g, 32 mmol), tetrabutylammonium iodide (0.1 g, 02 mmol) 
and 2,6-bischloromediy^yridine (12 g, 10.8 mmol) are added to a flask containing a 
solution of 15» 16, 19, 20, 21, 22, 23 or 24 (2.1 mmol, obtained fiom Example 6 or 7) 
in acetone (SO mL). The flask is equipped with nitrogen gas adapter and magnetic 
stirrer. The reaction mixture is heated to reflux overnight. After 18 hours, the 
reaction is diluted with ether and washed with water and brine (30 mL). The organic 
layers are dried over magnesium sul&te, filtered and concentrated in vacuo. 
Chromatographic purification through silica gel, eluting with 25% ethyl 
acetate/hexane, yields a picolyl chloride intermediate. 

[720] Step 2: Preparation of pvridinvl diester intermediate 

[721] A mixture of diethylazninodiacetate (8 g, 68 mmol) and sodium carbonate (0.63 g, 5.9 
mmol) is treated with the picolyl chloride intemiediate (1.2 mmol, obtained bom 
Step 1) and die reaction mixture is stirred at 160^C for three hours. The reaction 
mixture is cooled and diluted with edier and washed with 1% HCl, water (25 mL), 
and brine (50 mL). The combined extracts are dried over magnesium sul&te, filtered 
and concentrated in vacuo. The residue is purified by distillation in a Kugelrohr to 
provide a pyridinyl diester intermediate. For reactions with reagents 21, 22, 23 or 24, 
r^oval of die acetonide protecting group is accomplished by dissolving the substrate 
in 4:1 tetrahydrofiiran/water at 0°C, adding excess trifluoroacetic acid, and stirring at 
room temperature overnight. The reaction is neutralized with ammonium hydroxide, 
and the tetrahydrofuran r^oved imder reduced pressure. The product is then 
extracted into ethyl acetate and concentrated in vacuo to give the pyridinyl diester 
intermediate. See, e.g., Y. Leblanc et al., Org. Chem,, 51, 189-93 (1986). 

[722] Step 3: Preparation of pvri dinvl diacid 

[723] A mixture of pyridine-aminodiacetate intermediate (0.93 mmol, obtained firom Step 
2), and lithium hydroxide monohydrate (0.18 g, 4.5 mmol) in tetrahydrofuran/ water 
(25.0 mL, 1:1) is stirred at 40 overnight (18 hours). The reaction mixture is then 
diluted with ether and washed witii 1% HQ, water (20 mL), and brine (30 mL). The 



189 



wo 02/08211 



PCTAJSOl/23533 



organic layers are dried over magnesium sulfate, filtered and concentrated in vacuo to 
give the desired compound 39. 

[7241 Example 23 




R=4-Xor3-X 

R' = 3,4-dihydroxy or 4-(dimethyIamino) 
R"«EtorBu 

X= PEG 1000 



[725] Step 1 : Preparation of monometfavl PEG mesylate intermediate 

[726] To a solution of 20 g of monomediyl ether PEG in 100 mL of methylene chloride, 2.2 
g (22 mmol) of triethji amine is added. To this solution, 2.5 g (22 mmol) of 
mefhanesulfonyl chloride is added dropwise at O^C. The resulting solution is stirred 
overnight at ambient temperature. The triethyl amine hydrochloride is filtered off to 
give a monomethyl PEG mesylate intermediate which is used in die next step without 
further purification and characterization. 

[727] Step 2: Preparation of polvetfavlep ft-linlcftH fiff nzothiepene 

[728] A mixture of 38 mg (1.52 mmol 95%) of sodium hydride and 1.52 mmol of 15^ 16, 

19, 20, 21, 22, 23 or 24 (obtained from Example 6 or 7) in 5.5 mL of 

dimetfaylformamide is stiired at ambient temperature under nitrogen for 30 minutes. 

To the solution, 0.55 g (0.51 mmol) of die mesylate PEG intermediate (obtained from 

Step 1) in 5.5 mL of dimethylformamide is added. The resulting solution is stiired 

overnight under nitrogen at 50^C. The dimethylfomiamide is removed in vacuo and 
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the residue extracted with methylene chloride and washed with brine. The extract is 
then dried over magnesium sulfate and the concentrated residue pxuified by column 
chromatography to give the desired compound 40. For reactions with reagents 21, 22, 
23 or 24, removal of the acetonide protecting group is accomplished by dissolving the 
substrate in 4:1 tetrahydrofuranAvater at 0°C, adding excess trifluoroacetic acid, and 
stirring at room temperature overnight The reaction is neutralized with ammonium 
hydroxide, and the tetrahydrofuran removed xmder reduced pressure. The product is 
then extracted into ethyl acetate and concentrated in vacuo to give the desired 
compound 40, See, e.g., Y. Leblanc et al., / Org. Chem., 51, 189-93 (1986). 

[729] Example 24 




[730] A mixture of 10.7 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained from Example 6 

or 7), 11.45 g of diethyliminodiacetate, and 1.14 g of sodium carbonate is held at 

160**C for 3.5 hours, diluted with brine and extracted with meOiylene chloride. The 

methylene chloride layer is washed widi brine, dried (magnesium sulfate) and 

concentrated in vacumn. The residue is kugehohr distilled at 0.5 toir at 120^C to 

remove excess diethyliminodiacetate and to give a residue. A mixture of this residue, 

0.8 g of lifliium hydroxide, 25 mL of tetrahydrofimn, and 25 mL of water is held at 

45^C for 3 days and then concentrated in vacuum to remove die tetrahydrofuran. The 

residual aqueous solution is diluted with 25 mL of water, acidified to pH 2 and 

extracted with methylene chloride (2x50 ml). The methylene chloride layer is dried 

(magnesimn sulfate) and concentrated in vacuo to give the desired compound 41. For 

reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting group is 
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accomplished by dissolving the substrate in 4:1 tetrahydrofunm/water at O^C, adding 
excess trifluoroacetic acid, and stimring at room temperature overnight. The reaction 
is neutralized with ammonimn hydroxide, and the tetrahydrofiiran removed imder 
reduced pressure. The product is then extracted into ethyl acetate, and concentrated in 
vacuo to give the desired compound 41. See, e.g., Y. Leblanc et al., / Org, Chem,, 
51, 189-93 (1986). 

[731] Example 25 




1732] Step 1 : Preparation of pmtvl bromide intermediate 

[733J A solution of 15, 16, 19, 20, 21, 22, 23 or 24 (1.09 mmol, obtained fit}m Example 6 or 
7) in 5 mL of dimethylformamide is added via a syringe to a stirred solution of 36 mg 
of 95% sodium hydride (1.41 mmol) in 5 mL of dimethylformamide at -lO^C in an 
acetone-dty ice bath. The resulting solution is stirred at -10°C for 30 minutes. A 
solution of 1 .25 g of 1,5-dibromopentane (5.45 mmol) in 5 mL of dimethylformamide 
is then added. The mixture is stirred at -10°C for another 30 minutes and allowed to 
warm up to room temperature and stured for 1 hour. The reaction mixture is then 
quenched with water at (fC and extracted with ethyl acetate. The ethyl acetate layer is 
dried over magnesium sulfate and concentrated in vacuo. The crude product is 
chromatographed on silica gel column to give a pentyl bromide intermediate. 
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[734] Step 2: Preparation of phosphonic acid 

[735] A stirred solution of 400 mg of the pentyl bromide intennediate (0.66 mmol, obtained 
from Step 1) in 2 mL of tris(trimethylsilyl) phosphite is refluxed at lOO^C overnight. 
The reaction mixture is cooled to room temperature and 30 mL of 50% 
metbanol/water solution is added The reaction mixture is stirred at room temperature 
for S hours. The reaction mixture is concentrated in vacuo and the resulting aqueous 
solution is extracted with metlqrlene chloride. The methylene chloride solution is 
dried over magnesium sulfate and concentrated in vacuo to yield the desired product 
42. For reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting 
group is accomplished by dissolving the substrate in 4:1 tetrahydrofinan/water at 0^, 
adding excess trifluoroacetic acid, and stirring at room temperature overnight The 
reaction is neutralized widi ammonium hydroxide, and the tetrahydrofiiran removed 
under reduced pressure. The product is then extracted into ethyl acetate and 
concentrated in vacuo to give the desired product 42. See, e.g., Y. Leblanc et al., J. 
Org. Chem,, 51, 189-93 (1986). 

[736) Example 26 




[7371 A mixture of 0.325 g (1 .78 mmol) of 5-mercaptotetrazoleacetic acid sodium salt, 1 .0 g 
of potassium carbonate, and 30 mL of dimethylformamide is stirred for 2 hours and 
flien charged with 1.74 mmol of the pentyl bromide intermediate (Example 13, Step 
1). The reaction mixture is stirred for 20 hours at room tenq)erature and concentrated 
in vacuum. The residue is then stirred m ether and water (100 mL each). The 
resultmg precipitate is combined with the aqueous layer, acidified with concentrated 
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HCl and extracted with methylene chloride. The methylene chloride layer is dried 
(magnesium sulfate) and concentrated in vacuo to yield the desired product 43. For 
reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting group is 
accomplished by dissolving the substrate in 4:1 tetrahydrofuran/water at O^C, adding 
excess trifluoroacetic acid, and stirring at room temperature overnight. The reaction 
is neutralized with ammonium hydroxide, and the tetrahydrofuran removed imder 
reduced pressure. The product is then extracted into ethyl acetate, and concentrated in 
vacuo to give the desired product 43. See, e.g., Y. Leblanc et al., J, Org, Chem.y 51, 
189-93 (1986). 



[739] Step 1: Preparation of triflic intermediate 

[7401 Triflic anhydride (4.1 mL, 24.4 mmol, 1.1 equivalents) is added dropwise to a 
solution of 22.13 mmol of compound 15, 16, 19, 20, 21, 22, 23 or 24 (obtained fiom 
Example 6 or 7) in pyridine (42 mL) at O^C under nitrogen gas. Upon completion of 
the triflic anhydride addition, the bath is removed and the reaction stirred at room 
temperature for 21 hours. The pyridine is removed in vacuo and the resulting oil is 
taken up in water (100 mL) and extracted three times with ethyl acetate (45 mL each). 
The combined oiganics are washed with 10% CUSO4 (100 mL) and brine (100 mL), 



[738] Example 27 



o 



o 




44, R'= 3,4-acetonide, R" = Et 

45, R' = 4-{dimeth>iamino), R" = Et 

46, R* = 3,4-acetonide, R" = Bu 

47, R' = 4-(dimcthylamino), R" = Bu 



44a, R' = 3,4-acetonide, R" = Et 
45a, R' = 4-(dimethj4amino), R" = Et 
46a, R* = 3,4-acetonide, R" = Bu 
47a, R' « 4-(dunethyla]nino), R" » Bu 
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and then dried over magnesium sulfate, filtered and the solvent evaporated. The 
residue is purified by chromatography on silica gel to give a triflic intermediate. 

[741] Step 2: Preparation of fmine mtermediate 

[742) To a solution o'f 19.28 mmol of die triflate intermediate (prepared in Step 1), 
palladium (II) acetate (433 mg, 1.93 mmol, 10 mol%), racemic 2,2 '-bis- 
(biphenylphosphenyl)rl,r-binaphthyl (1.41 g, 2.26 mmol, 12 mol%) and cesium 
carbonate (8.86 g, 27.2 nmiol, 2.0 equivalents) in 1 14 mL of tetrahydrofiiran is added 
6.6 mL of benzophenone imine (39.4 mmol, 2.0 equivalents). The mixture is stirred 
at reflux for 4 hours, filtered through celite and the solvent removed in vacuo 
providing an imine intermediate. 

[743] Step 3: Preparation of aniline 

{744} To a solution of 19.3 mmol of the crude imine intermediate (prepared in Step 2) in 
methanol (200 mL) is added sodium acetate (6.33 g, 77.2 mmol, 4 equivalents) and 
hydroxylamine hydrochloride (4.02 g, 57.9 mmol, 3 equivalents). The mixture is 
stirred for 1 hour and IN sodium bicarbonate (100 mL) is added. The mixture is then 
extracted with methylene chloride (2 X 100 mL, 1 X 50 mL). The combined organics 
are washed with brine (100 mL), dried over magnesimn sulfate, filtered and the 
solvent evaporated. The residue is purified by chromatography on silica gel to afford 
the desired aniline 44, 44a, 45, 45a, 46, 46a, 47 or 47a. 



195 



wo 02/08211 



PCT/USOl/23533 



[745] Example 28 




R* = 3,4-diineAoxy or 4-(diinetbylainino) 
R"'EtorBu 



[7461 Ste p 1: Preparation of cbloroacetvl intennediate 

[7471 A solution of 44, 44a, 45, 45a, 46, 46a, 47 or 47a (2.2 mmol, obtained from Example 
27) in methylene chloride (10 mL) at O^C xmder nitrogen is treated with N^-di- 
isopropyl-ethylamine (0.53 mL, 3.1 mmol, L4 equivalents), followed by the dropwise 
addition of chloroacetyl chloride (0.21 mL, 2.6 mmol, 1.2 equivalents) over a 10 
minute period. The reaction mixture is stirred and allowed to warm to 25^C over a 2 
hour period. The mixture is quenched by the addition of IN HCl (25 mL) and Ac 
aqueous layer is extracted with ethyl acetate (2 x 25 mL). The combined organic 
extracts are washed with saturated aqueous sodixmi bicarbonate (2 x 25 niL) and brine 
(30 mL), and then dried (magnesium sulfate) and concentrated to give a chloroacetyl 
intermediate. 

[7481 Step 2: Preparation of ouatemarv salt 

[749J A solution of the chloroacetyl intennediate (0.05 mmol, obtained from step 1) in 

acetonitrile (1 mL) at 50°C under nitrogen is treated with diazabicyclo[2.2.2]octane 

(10 mg, 0.09 mmol, 1.8 equivalents) and stirred at 50**C for 2 hours. The reaction 
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mixture is allowed to cool to 25**C and then concentrated to form a residue. The 
residue is dissolved in warm acetonitrile and tert-hvtyl methyl ether is added. The 
mixture is allowed to stand overnight to precipitate the desired compound 48 or 48a. 
For reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting 
group is accomplished by dissolving the isubstrate in 4: 1 tetrahydrofuran/water at 0°C, 
adding excess trifluoroacetic acid, and stirring at room temperature overnight. The 
reaction is neutralized with ammonium hydroxide, and the tetrahydrofuran removed 
under reduced pressure. Ion exchange with chloride ion will give the desired product 
48 or 48a, See, e.g., Y. Leblanc et al., J. Org. Chem., 51, 189-93 (1986). 

1750] Example 29 




R* = 3,4-diineihoi^ or 4-(dnnedi>laiiiino) 
R"«EtorBtt 



[751] Step 1 : Preparation of the sulfonamovl chloride intermediate 



o 




[752] Sulfuryl chloride (27.552 g/204. 1 nmiol) and chloroform (50.0 mL) are combined in a 

250 mL round-bottpm flask. The reaction flask is pm-ged with nitrogen, equipped 

with a magnetic stirrer, and cooled to O^C. A solution of diethyl iminodiacetate 

(18.902 g/99.9 mmol) and triethylamine (10.112 g/99.9 mmol) is added dropwise 
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while maintaining the temperature of the solution below 20®C. After the addition is 
complete, the reaction mixture is allowed to warm to room temperature. After 2 
hours, the reaction mixture is poured into ice water (100 mL) and mixed well. The 
organic layer is separated, washed with 10% aqueous HCl (50 mL) and chilled water 
(2 X 50 mL), dried (CaCIa), filtered, and concentrated in vacuo to give a sulfonamoyl 
chloride intermediate as an amber liquid (5.706 g/20%). 

[753] Step2r Preparatioiibf fliediesterintemediate 

[754] The 3-aminobenzothiepine 44, 44a, 45, 45a, 46, 46a, 47 or 47a (1.097 mmol, 
obtained from Example 27), toluene (5.00 mL), diisopropylethylamine (0.148 g/1.148 
mmol), and the sulfonamoyl chloride intermediate (0.65 0 g/2.260 mmol, obtaiued 
from step 1) are combined in a 25 mL round-bottom flask. The reaction flask is 
purged with nitrogen and equipped with magnetic stirrer. After 24 hours, methylene 
chloride (75.0 mL) is added. The mixture is washed with aqueous sodium 
bicarbonate (25.0 mL) and then aqueous sodium chloride (25.0 mL), dried 
(magnesium sulfate), and concentrated in vacuo. Purifying by flash chromatography 
on silica gel eluting with ethyl acetate/hexane and concentrating in vacuo gives a 
diester intennediate. 

1755] Step 3: Preparation of diacid 

[756] The diester intermediate (0.316 mmol, obtained fiom step 2) and tetrahydrofiiran 
(1.00 mL) are combined m a 10 mL round-bottom flask. The reaction flask is purged 
with nitrogen and equipped with magnetic stirrer. A solution of LiOHH20 (0.03 0 
g/0.715 mmol) in water (0.50 mL) is added. After 4 houre, additional LiOH'H20 
(0.015 g/0.357 mmol) is added. After 30 minutes, water (6.0 mL) is added. The 
aqueous mixture is washed with diethyl ether (4 x 4.0 mL), and acidified with 
aqueous 3.0 N HCl (0.40 mL). The product precipitates and is filtered, washed with 
water (2.0 mL), and concentrated in vacuo. Precipitation fit)m acetonitrile/diethyl 
ether/hexanes gives the desired product 49 or 49a. For reactions with reagents 21, 22, 
23 or 24, removal of the acetonide protecting group is accomplished by dissolving the 
substrate in 4:1 tetrahydrofuran/water at (fC, adding excess trifluoroacetic acid, and 
stiiring at room temperature overnight. The reaction is neutralized with aimnoniimi 

198 



wo 02/08211 



PCTAJSOl/23533 



hydroxide, and the tetrahydrofuran removed under reduced pressure. Precipitation 
fix>m acetonitrile/diethyl ether/hexanes gives the desired product 49 or 49a. See, e.g., 
Y. Leblanc et al., J. Org. Chem,, 51, 189-93 (1986). 

I757J Example 30 




[7581 Step 1: Prgparation of chlorobenzovl mtermediate 

[759] A solution of die 3-aniinobenzothiepine 44, 44a, 45, 45a, 46, 46a, 47 or 47a (2.2 
mmol, obtained from Example 27) in mettiylene chloride (10 mL) at 0°C under 
nitrogen is treated with N,N-di-isopropyl-ethylamine (0.53 roL, 3.1 mmol, 1.4 
equivalents), followed by the dropwise addition of 4-chlorobenzoyl chloride (0.455 g, 
2.6 mmol, 1.2 equivalents) over a 10 minute period. The reaction mixture is stirred 
and allowed to warm to 25^C over a 2 hour period The mixture is quenched by the 
addition of aqueous ammoniirai chloride and the aqueous layer is extracted with ethyl 
acetate (2 x 25 mL). The combined organic extracts are washed with saturated 
aqueous sodium bicarbonate (2 x 25 mL) and brine (30 mL), and then dried 
(magnesium sulfate) and concentrated to give a chlorobenzoyl intermediate. 

[760] Step 2: Preparationof quaternary salt 

[761] A solution of the chlorobenzoyl intermediate (0.05 nmaol, obtained from step 1) in 
acetonitrile (1 mL) at 50°C under nitrogen is treated with diazabicyclo[2.2.2]octane 
(10 mg, 0.09 mmol, 1.8 equivalents) and stirred at 50'*C for 2 hours. The reaction 
mixture is allowed to cool to 25^C and then concentrated in vacuo to give the desired 
compound 50 or 50a. For reactions with reagents 21, 22, 23 or 24, removal of the 
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acetonide protecting group is accomplished by dissolving the substrate in 4:1 
tetrahydrofiiranAvater at O^C, adding excess trifluoroacetic acid, and stirring at room 
temperature overnight. The reaction is neutralized with ammoniiun hydroxide, and 
the tetrahydrofiiran removed under reduced pressure. Ion exchange with chloride ion 
will give the desired product 50 or 50a. See, e.g., Y. Leblanc et al., J. Org, Chem., 
51,189-93(1986). 

[7621 Example 31 




R* • 3.4^ediaQr or 44dimedfytiiiuno) 

[763J Step 1: Preparation of pvridvl intmnediate 

[7641 A solution of the 3-aminobenzothiepine 44, 44a, 45, 45a, 46, 46a, 47 or 47a (4.37 
mmol, obtained from Example 26) m ethanol (14.0 mL) under nitrogen is treated wititi 
4-bromopyridine hydrochloride (1.041 g, 5.35 mmol) and heated to reflux. After 48 
hours, the reaction mixture is cooled to room temperature and concentrated in vacuo. 
The residue is dissolved in ethyl acetate (150 mL) and washed with aqueous sodium 
bicarbonate (2 x 70 mL) and brine (50 mL). The mixture is dried (magnesium 
sulfate), filtered and concentrated in vacuo. The residue is ptuified by flash 
chromatrography on silica gel to give a pyridyl iiitennediate. 

[765] Step 2: Preparation of quaternary salt 

1766] A solution of the pyridyl intennediate (3.39 mmol^ obtained from step 1) in 
acetonitrile (18.0 mL) at room temperature under nitrogen is treated with methyl p- 
toluenesulfonate (0.550 mL, 3.77 mmol) and stiired for 17 hours. The reaction 
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mixtuie is filtered and concentrated to give Ihe desired compound 51 or 51a. For 
reactions with reagrats 21, 22, 23 or 24, removal of the acetonide protecting group is 
accomplished by dissolving the substrate in 4:1 tetrahydrofuran/water at 0"C, adding 
excess trifluoroacetic acid, and stirring at room temperature overnight The reaction 
is neutralized with ammonium hydroxide, and the tetrahydrofiiran removed under 
reduced pressure. Ion exchange with tosylate anion will give the desired product 51 
or 51a. See, e.g., Y. Leblanc et aL, J. Org, Chem., 51, 189-93 (1986). 

[7671 Example 32 




[768J Step 1: Preparation of the metal cage complex 




M » Co™*", Mn««", Fe"^, Ni"^, 
Cr^° Cu", Zn« Cd°, CJa'", In"", V^. 
Ru° Pt^Rh^'orlr"' 



[7691 A metal cage complex is prepared as described in A.M. Sargeson et al, /. Chem, Soc, 
Chem Commun,, 1844-1846 (1993). 
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[7701 Step 2: Preparation of flie caifaamovl chloride intennediate 

[771] The metal cage complex (2.00 mmol, obtained from Step 1) is combined with 
methylene chloride (15.0 mL), triethylamine (0.223 g/ 2.20 mmol) and phosgene 
(0.218 g/ 2.20 mmol) in a dry 25 mL round-bottom flask. After stirring overnight at 
room temperature, the reaction mixture is concentrated in vacuo. The residue is 
triturated with tetrahydrofuran (5 mL), filtered and concentrated in vacuo to give a 
carbamoyl chloride intennediate. See, e.g.. Tetrahedron Lett, 39, 757-760 (1998). 

(772] Step 3: Preparation of the carbamate 

1773] The hydroxybenzothiepene 15, 16, 19, 20, 21, 22, 23 or 24 (0.828 mmol, obtained 
from Example 6 or 7), triethylamine (0.100 g/ 0.994 nunol) and toluene (1.0 mL) are 
combined in a 10 mL round-bottom flask. The reaction flask is purged with nitrogen, 
equipped with a magnetic stirrer, and cooled to 0°C. A solution of the carbamoyl 
chloride (12% in tetrahydrofuran/l.lO mmol, obtained from Step 2) is added. After 
3.5 hours, the mixture is filtered and concentrated in vacuo to give the desired 
carbamate 52. See, e.g.. Tetrahedron Lett, 39, 757-760 (1998). For reactions with 
reagents 21, 22, 23 or 24, removal of the acetonide protecting group is accompUshed 
by dissolving the substrate in 4:1 tetrahydroftuan/water at O^^C, adding excess 
trifluoroacetic acid, and stirring at room temperature overnight The reaction is 
neutralized with anmaonium hydroxide, and the tetrahydrofiiran removed under 
reduced pressure. The product is then extracted into ethyl acetate, and concentrated in 
vacuo to give the diester intennediate. See, e.g., Y. Leblanc et al, Org. Chem., 51, 
189-93 (1986). 
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[7741 Example 33 



a- 




Bu 



R»H,0Me,OH,NH2 

or other 3- or 4-position group 



R" = EtorBu 



O 



R 

53 



[775] A solution of any corresponding dimethylamino analog of the desired product 53 
(0.34 nunol, obtained by suitable modification of the Synthetic Examples of patent 
application WO96/01844 and the Examples of the present application) in acetonitrile 
(7.0 mL) at 50°C imder nitrogen is treated with methyl iodide (20 equivalents) and 
stirred for 72 hours. The reaction mixture is concentrated to form a residue. The 
product is then dissolved in acetonitrile and precipitated with ethyl ether. Ion 
exchange with chloride ion. gives the desired compound 53. 

[776] Example 34 




54, R=H 

55, R = 4-OH 

56, R=3-OH 




R 
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[777] Benzothiazapine 54 is prepared as described in steps 1 ffaroiigh 9 of Synthetic 
Example 1 of patent application WO 99/35135, except that 4-iodoamsole (or 3- 
iodoanisole) is substituted for iodobenzene in step 7 to give Compound 55 (or 
Compound 56), 

I778J 

[779] Example 35 




57, R=H 

58, R»4-OH 

59, R=3-OH 



[780J Steol: Preparation of 2-fbromometiivlV2«butvl-hexanoic acid 

[781] 2-(Bromomethyl)-2-butyI-hexanoic acid is prepared in accordance with the procedure 
set forth in steps (1) and (2) of Synthetic Example 1 of patait application WO 
99/35135, except that 2^-dibutyI-l,3-propanediol is substituted for 2-butyl-2-ethyl- 
1,3-propanediol instep 1 of Synthetic Example l,step 1. 2,2-Dibutyl-I3-pn>panediol 
is prepared, for example, as set forth at column 264 of U.S. Patent 5,994,391. 

[782] Step 2: Preparation of butvl-butvlbenzothiazepine 

[783] Compounds 57, 58 and 59 are prepared in accordance with the procedure set forth in 

steps (1) through (9) of Synthetic Example 1 of patent application W099/35135, 

except that (a) 2-(bromomediyl)*2-butyl-hexanoic acid (obtained fiom Step 1) is 

substituted for 2-(bromomethyl>-2-ethyl-hexanoic acid in step 3 of Synthetic Example 

1, and either 4-iodoanisoIe (for Compound 58) or 3-iodoanisole (for Compound 59) is 
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optionally substituted for iodobenzene (for Compound 57) in step 7 of Synthetic 
Example 1. 



[784] Example 36 




R = 4-X,3.X 
R' = Et,Bu 

X - para or meta substituent 



60 

[785] Compound 60 comprising a wide variety of R substituents can be prepared by 
appropriate modification of the procedures described in the above Examples starting 
with one of compounds 53, 54, 55 and 56 (obtained from Examples 33 and 34). 

[786] Similarly, additional 1,5-benzotfaiazapines can be prepared by appropriate 
modification of the procedures described in the above Examples. For example, the 
preparation of the 1,5-benzothiazepine , counterpart to 1,4-benzothiazepine 36 
described in Examples 1 9 and 1 9 A can be prepared as illustrated in Scheme IV below: 
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SCHEME iV 



NH4SCN, CgHsCOCI, 

Acetone Br^ 
93.7% 



I. r^-^^S^ KOH 52% 



o 



Bu 



LAH 



THF 
94% 



Bu 
Bu 



NaH 



100% 



t-BuM©jSiCl 
90% 



Bu 



NaI04 
Rua3 
48%HBr 

Bu 



PTSA 

Tetradecane 

Reflux 




206 



wo 02/08211 



PCTAJSOl/23533 



[787] Additional Examples 
[788] General Comments 

[789] Chemicals were obtained from Aldrich Chemical Company and were used without 
further purification. and ^^C NMR spectra were recorded on a Varian 300 
spectrometer at 300 and 75 MHz respectively. The chemical shifts are reported in 
ppm downfield froni Me4Si. The *^C chemical shifts are reported in ppm relative to 
the center line of CDCI3 (77.0 ppm). High Resolution Mass spectra were determined 
by Monsanto Analytical Sciences Center and microanalyses were performed by 
Atlantic Microlab Inc. HPLC data was obtained on a Spectra Physics 8800 
Chromatograph using a Beckman Ultrasphere CI 8 250 x 4.6 mm column. HPLC 
conditions: detector wavelength = 254 nm, sample size - 10 jiL, flowrate =1.0 
mL/min, mobile phase = (A) 0.1% aqueous trifluoroacetic acid : (B) acetonitrile. 

[790] HPLCGmdient 

[791] Time %A %B 

[792] Omin 85 15 

[793] 20min 0 100 

[794] Synthesis of the 1.4 benzothiazepines Scheme HI 

[795] Ethyl 2-amiTi ohexanoate Hydrochloride 



1796] A sluny of DL-norieucine (75.0 g, 572 mmol) in absolute ethanol (400 ml) was 
stirred under nitrogen in an ice-water bath and thionyl chloride (71.4g, 43.8 ml) was 
added dropwise. The reaction was stirred overnight at 0**C and then gradually 
warmed to room temperature. The resulting slurry was heated under reflux for 3 




NH2 HQ 
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hours. After cool down, the reaction mixture was concentrated to yield desired 
product (108.9 g/97%) as a Ught yellow solid. *H NMR (ChO) 5 0.80 (t, J = 7.2 Hz, 
3H), 1.20 (t, J = 6.9 Hz, 3H), 1.20-1.36 (m, 4H), 1.84 (m, 2H), 4.02 (t, J = 6.3 Hz, 
IH), 4.21 (q, J = 7.4 Hz, 2H). LC/MS (ES/M + H): 160.0. 

[797J Ethvl 2-ben zylideneamin ohexanoate 




{798J A solution of the product ethyl 2-aininohexanoate hydrochloride (from the step 1) 
(108 g, 552 mmol) in CH2CI2 (1200 ml) and MgS04 (66.45 g) was stirred at room 
temperature under nitrogen for 20 minutes. Then, EtsN (152 ml ) was added. After 
stirring for another 30 minutes, xs. benzaldehyde was added dropwise. The reaction 
mixture was stirred at room temperature for 2 hours. MgS04 (66.5 g ) was added and 
the reaction mixture was heated to reflux for 3 hours. After cool to room temperature, 
the reaction mixture was stirred overnight, filtered and concentrated. The resulting 
mixture was triturated in diethyl ether, filtered and concentrated to yield product as a 
yeUow oil (125 g/92%). ^H NMR (CDCI3) 8 0.90 (t, J = 6.3 Hz, 3H), 1.27 (t, J = 7.4 
Hz, 3H), 1.25-1.38 (m, 4H), 1.83-2.05 (m, 2H), 3.95 (t, J = 6.9 Hz, IH), 4.21 (q, J - 
7.2 Hz, 2H), 7.40 (m, 3H), 7,78 (d, J = 8.1 Hz, 2H), 8.26 (s, IH). LC/MS (ES/M + 
H): 248.1. 
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o 



[800] Sodium hydride ( 20.23g, 60% dispersion in oil ) and DMF (500 ml) were stirred 
mid^ nitrogen at room temperature for 10 minutes. A solution of die product of ethyl 
2-benzylideneaminohe3canoate in 100 ml DMF was added dropwise. After 2 hours 
stirring at room temperature, a solution of Bui (102g, I.leq) in SOml of DMF was 
added dropwise and the reaction left stirring for overnight The reaction mixture was 
poured into an ice cold mixture of water (350 ml ) , ether ( 300 ml ) and ammonimn 
chloride (74g ). The resulting organic layer was dried over potassium caibonate then 
concentrated to give the desired product as a yeUow oil (138.75g, yield = 90.5%). *H 
NMR (CDQs) 5 0.90 (t, J ^ 6.9 Hz, 6H), 1.20-1.40 (m, 8H), 1.28 (t, J = 7.5 Hz, 3H), 
1.80-2.00 (m, 4H), 4.22 (q, J = 6.9 Hz, 2H), 7.40 (m, 3H), 7.78 (m, 2H), 8.32 (s, IH). 
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[801] Ethvl 2-ammO'2-butvlhexanoate 




.OEt 



HEX/H2O 



HCl 




[802] Hie product of ethyl 2-benzylideiieainmo-2-butylhexanoate was partitioned between 
hexane and 10% aq. HCl and stined at room teoapeiature for 2 hours. The aqueous 
layer was extracted twice with hexane (2 x 100ml). The aqueous lay^ was added 200 
ml of ethyl acetate and was chilled with an ice-water bath. Sodium hydroxide pellets 
w^e added to tiie mixture until the aqueous layer was at pH < 10. After separation, 
the aqueous layer was extracted twice with EtOAc (2 x 100 ml). The combined 
EtOAc layers were dried over potasshun carbonate, filtered and concentrated to give 
product as a colorless oil (47.1g. yield 48.08% ). *H NMR (CDQa) 5 0.89 (t, J = 6.9 



Hz, 6H), 123-1.38 (m, 6H), 1.28 (t, J = 7.5 Hz, 3H), 1.45.1.77 (m, 6H), 4.15 (q, J = 
7.2 Hz, 2H). "C NMR (CDCI3) 5 13.9, 14.3, 23.0, 26.0, 39.9, 60.7, 60.9, 177.4. 

[803] 2-Amino-2' butvlhexan-l -nl 
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[804] To a 1000 ml flask was added ethyl 2-ammo -2-butylhexanoate (46g ), MeOH (500 
ml ) and water ( 200ml ). After adding NaOH (9.0 g), tbe reaction mixture was heated 
to reflux for 4 hours and then evaporated off solvent to give mixture of sodium 2- 
amino-2-butyIh6xanoate and sodium hydroxide. NMR (D2O) 5 0.78 (t, J = 6.9 Hz, 
6H), 1.05-1.36 (m,8H), 1.70-1.88 {m,4H). ^^C NMR. LC/MS (ES/M + H): 188.2. 

I805J The solid mixture was added to a IM solution of liAlKU (223 ml, 1.05 eq. ) in THF, 
After complete addition, the reaction mixture was refluxed for 3 hours, then stirred 
overnight at room temperature. The mixture was cooled to about 0 ^C, then quenched 
with water (lOQml ) and 1 N aq. NaOH (100 ml). The resulting solid was broke up 
with additional water ( 100 ml) and the suspension was heated at 65^C for 10 minutes. 
After cooling to room temperature, dieftyl edier (500 ml) was added, the mixture was 
stirred and filtered. The diethyl ether layer was separated, dried and concentrated in 
vacuo to give desked product as a solid. (31.0 g, yield 83.75%). *H NMR (CDCI3) 5 
0.84 (t, J - 5.1 H, 6H), 1.10-1.38 (m, 12H), 3.24 (s, 2H). ^^C NMR (CDGI3) 5 14.0, 
23.3,25.5,36.6,54.7,682. 

[806] '^-Ammn^ ^-butvlhexvl hvdrogeu sulfate 



[8071 The product of 2-amino-2-butylhexanol (12g ) was dissolved in CH2CI2 (120 ml ) and 
treated with chlorosulfonic acid ( 13 J9 g ). The reaction mixture was stirred at room 
tenq>erature ovemigiht After removing die solvent, the resulting slurry was diluted 
with acetone, filtered and washed with another 5 ml acetone. The white solid was 



dried to give 8.1 g product, (yield 46.16% ). *H NMR (D2O) 5 0.80 (t, J = 6.6 Hz, 
6H), 1.23 (m, 8 H), 1.60 (m, 4H), 3.99 (s, 2H). LC/MS (ES/M + H): 154.1. 
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[808] 2-f2-AimDO«2-butvlhexvlthioV4-iiitrQ-r4'-methoxvVbeDZophenone 




[809] To a diree necked flask was added 2-chloxo-4-]iitro-(4'-methoxy)-benzop]ienone (4 g) 
and 40ml of dimethylacetamide. The reaction mixture was heated to 40^C imtil the 
mixture become homogeneous. Sodium sulfide hydrate (N^S.3H20 )(1.88g, 1.05 eq. 
) and water (2 ml ) were combined in a separated flask and heated to 55°C until 
homogenous. The N^S solution was then added portionwise to the reaction mixture 
ov^ 20 minutes. After stirred 4 hours at 40^C, the reaction mixture was cooled to 
30*^0. 2-Amino-2-butylhexyl hydrogen sulfate (3.81g, 1.1 eq. ), BuOAc ( 40 ml ) and 
water ( 20 ml ) was added. The reaction mixture was stirred and heated to an internal 
temperature of 93 and NaOH (1.42 g in 20 ml water ) was added dropwise. After 
complete addition, the reaction was stirred an additional 1 hour at 93 **C, then cooled 
to room temperature. After separation, the aqueous layer was extracted mih EtOAc 
(2 X 50 ml). Combined organic laym were dried and concentrated in vacuo to give a 
yellow oil. Hash chromatography on silica gel, ehiting wifli hexane : EtOAc (4:1- 
1:4), afforded flie desired product (near 1.99g ) as a yellow oil. (-31%). NMR 
(CDCI3) 5 0.86 (t, J = 6.44 Hz, 6H), 1.12-1.60 (m, 8H), 1.31-1:46 (m, 4H), 3.02 (s, 
2H), 3.87 (s, 3H), 6.96 (d, J - 8.86 Hz, 2H), 7.62 (d, J = 8.86 Hz, IH), 7.77 (d, J = 
8.86 Hz, 2H), 8.14 (d, J = 2.42 Hz, IH), 8.23 (dd, J = 8.86, 2.42 Hz, IH). '^C NMR 
(CDCI3) 5 14.2, 23.4, 26.0, 39.6, 45.8, 54.6, 55,8, 114.4, 123.6, 124.8, 128.4, 129.2, 
132.8, 139.7, 144.7, 147.6, 164.6, 193.2. LC/MS (ESM + H): 445.2. 
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{8101 ^v'^-Pibutvl-23.4.S«tetrahvdro-7-mtro-S>(4^methoxvDhenvlV 



[811] To a tiiree necked flask was added 2-(2-ammo-2-butylhexylthio)-4-mtro-(4'- 
methoxy)-benzopheiione (Ig ), triethyl amine (0.75 ml ) and CH2CI2 (40 ml ). After 
the reaction mixture was stured 20 minutes in an ice-water bath, TiCU (2.25 ml of 1 
M solution in CH2CI2) was added via syringe. After stirring overnight, the reaction 
mixture was carefiiUy quenched with a methanolic solution of NaCNBHs (0.84 g) and 
stiired for I hour. The reaction was basified to pH 13 with 5N aq. NaOH, extracted 
with EtOAc (2 x 100ml) dried and evaporated to a yellow oil. Flash chromatography 
on silica gel, eluting with EtOAc/hexanes, provide the desired product as a yellow oil. 



(yield 79.67%). *H NMR (CDCb) 5 0.82-0.94 (m, 6H), 1.03-1.62 (m, IIH), 1.86- 
1.99 (m, IH), 2.77 (d, J = 14.6Hz, IH), 3.05 (d, J = 14.6 Hz, IH), 3.86 (s, 3H), 5.50 
(s, IH), 6.95 (d, J = 8.66 Hz, 2H), 7.25 (d, J = 8.66 Hz, 2H), 7.45 (d, J = 1.81 Hz, IH), 
7.62 (d, J = 8.46 Hz, IH), 7.88 (IH, dd, J = 8.46, 2.42 Hz ). LC/MS (ES/M + H): 



I812J 33-Dibutvl> 2>3A5-tetrahvdro-7-mt!t)"5-f4'-methoxvphenvlV1.4-ben2olM 




Bu 



429^. 



1.1-dioxide 
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Bu 




[813] To a solution of 3,3-dibutyl-23,4,54etrahydro-7-mtro-5-(4'-methox^^ 

benzotfaiazepine (0.91 g ) in 20 ml THF and 9 ml tBuOH was added N-methyl- 
morpholine-N-oxide ( 0.74g, 3 eq. ) and OSO4 (0.5 ml, 2.5% wt in t-butanol). The 
reaction mixture was stirred at room temperature overnight. The reaction mixture was 
transferred to a separatory fiumel and partitioned between 100 ml of brine and lOOmI 
of EtOAc. The aqueous layer was extracted three times with EtOAc (3 x 25 ml). The 
organic layer was dried, concentrated in vacuo. Hie residue was purified via flash 
chromatography on silica gel, eluting with 20% EtOAc / hexane to give the desired 
product (0.82 g). (yield 83.84%). Reverse-phase HPLC: rt - 18.8 min^ 99.7% pure. 
^HNMR (CDCI3) 6 0.90-0.97 (m, 6H), 1.03-138 (m, 8H), 1.42-1.50 (m, 2H), 1.57 (br 
s, IH), 1.74.1.88 (m, IH), 2.14-2.26 (m, IH), 3.32 (qAB, Jab = 15.3 Hz, Av = 91.7 Hz, 
2H), 3.87 (s, 3H), 5.97 (s, IH), 6.98 (d, J = 8.66 Hz, 2H), 7.30 (d, J = 8,66 Hz, 2H), 
7.62 (d, J = 2.02 Hz, IH), 8.18 (dd, J - 8.46, 2.21 Hz, IH), 8.30 (d, J = 8.46 Hz, IH). 
"CNMR (CDCI3) 5 13.9, 14.0, 22.8, 23.0, 25.2, 31.7, 40.7, 55.3, 57.2, 63.7, 114.5, 
121.8, 123.2, 128.7, 129.2, 132.6, 145.5, 148.3, 150.2, 159.3. HUMS (ES/M + H) 
calcd for C24H32N2O5S: 461.2102, found: 4612105. Anal Calcd for 
(C24H32NO5S): C, 62,58; H, 7.00; N, 6.08; S, 6.96. Found: C, 62.60; H, 7.10; N, 
6.01; S, 6.83. 



1814J Example 2: 33>Dibutvl>23,4.5-tetrahvdro-7-dimethvb mmn-S- (4^-methoxvDhenvn^ 
1.4-benzotfaiazepine 1,1-dioxide 
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[815J 33-Dibutyl-2394,S-tetrahydro-7^mtix>-5-(4'-methoxyphe^ 

1,1-dioxide (0.768g ), MeOH (60 ml), 10% Pd/C (0.100 g) and fonnaldehyde (3, 14 g/ 
37% in water) were combined in a Fischer Porter bottle. Sulfuric acid (0.020 g) was 
added to die reaction mixture. The reactor was puiged with H2 and pressurized to 45 
psig H2. Aft^ stirring at SO ovenii^t, sodium caibonate (0.2 g) was added and 
the mixture stirred for 1 hour more. The reaction mixture was filtered through celite 
and washed with additional MeOH (20 ml). After concentrated^ the residue was 
dissolved in EtOAc (200 ml) and washed with water (lOOml ) and brine (100 ml ). 
The organic layer was dried and concentrated in vacuo, and the resulting yellow oil 
was purified by flash chromatography on silica gel, eluting with EtOAc: hexane: 
triethylamine 20: 80:1, to give 0.43g of product (Yield 5623% ). Reverse-phase 
. HPLC: rt = 5.9 min, 100% pure. NMR (CDCI3) 5 0.81 (t, J = 7.4 Hz, 3H), 0.86 
(t, J = 6.9 Hz, 3H), 1.08-1.53 (m, lOH), 1.81 (m, IH), 220 (m, IH), 2.79 (s, 6H), 3.18 
(qAB, Ab = 6.9 Hz, Av = 116.8 Hz, 2H), 3.83 (s, 3H), 5.92 (s, IH), 5.96 (s, IH), 6.46 
(d, J = 9.6 Hz, IH), 6.90 (d, J = 9.6 Hz, 2H), 7.33 (d, J - 8. 1 Hz, 2H), 7.87 (d, J = 9.6 
Hz, IH). Anal Calcd for (C26H38N2O3S): C, 68.09; H, 8.35; N, 6.11; S, 6.99; O, 
10.46. Found: C, 66.92; H, 8.17; N, 5.99; S, 6.75; 0, 10.29. 
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[816] 3.3-Dibutvl>23A5-tetrahvdro-7-di iTiefhYlaniino>S-f4'-hv drox^ 
benzQtfaiazepine LI -dioxide 




N(Me}2 



[8171 3,3-Dibutyl-2,3 A54etrahydro-7-dme%Iamino-5^^ ,4- 

benzothiazq)ine 1,1 -dioxide (0.300 g, 0.655 imnol) was dissolved in CH2CI2 (10 ml). 
The mixture was cooled to 0 **C, and a solution of 1 M BBra in CH2CI2 (1.96 ml, 1.96 
mmol) was added. After 15 min, tiiie cooling bath was removed. After 3 hrs more, 
the reaction mixture was again cooled to 0 and quenched with 10% aq. HQ (9 ml). 
NaHCQs (about 1.0 g) was added until pH = 7, and the mixture was extracted with 
CH2CI2 (3x5 ml). The combined organic extracts were dried (Na2S04) and 
concentrated in vacuo. Purification by flash chromatography on silica gel, eluting 
with 30% EtOAc/h^cane, gave the desired product (0.250 g/86%). Reverse-phase 
HPLC: It = 13.6 min. 98.8% pure. NMR (CDCI3) 5 0.81 (t, J = 6.9 Hz, 3H), 0.86 
(t, J = 6.9 Hz, 3H), 1.05-1.46 (m, 10 H), 1.80 (m, IH), 2.23 (m, IH), 2.80 (s, .6H), 
3.18 (qAB, Jab = 14.1 Hz, Av « 119.2 Hz, 2H), 4.79 (s, IH), 5.92 (s, IH), 5.96 (s, IH), 
6.47 (d, J = 9.9 Hz, IH), 6.84 (d, J = 8. 1 Hz, 2H), 7.49 (d, J = 9.0 Hz, 2H), 7.88 (d, J = 
9.0Hz,lH). imiS(ES/M-fH): 445.. Anal Calc^d for (C25H36N2O3S): C, 67.53; 
H, 8.17; N, 6.30; S, 7.20; 0, 10.80. Found: C, 67.52; H, 8.20; N, 6.23; S, 7.18; O, 
11.00. 

1818] 2>r2-f2^r4-r33-IMbutvl-7>(dimethvlaminoV2.3.4.5-tetrahvdro-l.l-dioxido^ 
benzothiazepin^S-vllphenoxvlethoxvlethoxvleflioxv iodide 
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N(Me)2 



[819] 60% Sodium hydride in mineral oil (0.0100 g, 0.247 mmol) and DMF (1.0 ml) were 
combined in a 100 ml round-bottom flask. The mixture was cooled to 0 °C, and a 
solution of 3,3-dibutyl-2,3,4,5-tetrahydro-7-dimetbylamino-5-(4'-hydroxyphenyl)- 
l,4-ben2othiazepine 1,1-dioxide (0.100 g, 0.225 mmol) in DMF (1.5 ml) was added. 
After 1 hr, l,2-bis-(2-iodoethoxy)ediane (0.832 g, 2.249 mmol) in DMF (LO ml) was 
added. The reaction mixture was allowed to warm to room temperature and was then 
heated to 40 **C. After 5 hrs, the reaction mixture was diluted with ethyl ether and 
water. The organic layer was washed with water and brine, dried (Na2S04) and 
concentrated in vacuo. Purification by circular chromatotron on silica gel, eluting 
with EtOAc/hexanes gave the desired product (0.075 g/50%). Reverse-phase HPLC: 
rt = 1 5.3 min, 96% pure. NMR (CDCI3) S 0.81 (t, J = 7.2 Hz, 3H), 0.86 (t, J = 6.9 
Hz, 3H), 1.08^1.55 (m, 10 H), 1.80 (m, IH), 2.20 (m, IH), 2.79 (s, 6H), 3.17 (qab, Jab 
- 14.1 Hz, Av - 113.1 Hz, 2H), 325 (t, J = 6.9 Hz, 2H), 3.72 (m, 6H), 3.88 (t, J = 4.8 
Hz, 2H), 4.14 (t, J = 4.8 Hz, 2H), 5.91 (s, IH), 5.97 (s, IH), 6.45 (d, J = 9.0 Hz, IH), 
6.90 (d, J = 7.8 Hz, 2H), 7.31 (d, J - 7.8 Hz, 2H), 7.86 (d, J « 8.7 Hz, IH). LC/MS 
(ES/M + H): 687, 
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[820] Example 4: T^'\242'l2'^\4^\'i,^'li^ntvU 7Udin^^^ 1.1- 
dioxido-1.4"beDzothia2epiTi-5-vl1phenoxvlethQxvletfaoxv1ethoxv]-N.N>N' 
triftthYlflrmn ium iodide 



[821] 2-[2-[2-[4-[33-Dibutyl-7Kdimethylammo)-2,3,4,5-tetra^ 

benzothiazepin-5-yI]phenoxyleflioxylethoxy]eflioxy iodide (0.0500 g, 0.0729 mmol), 
£t3N (0.50 ml, 3.59 mmol) and CH3CN (0.80 ml) were combined in a 25 ml round- 
bottom flask. The mixture was heated 40 ^C. After 3 days» the mixture was 
concentrated in vacuo, and the resulting residue was washed r^eatedly with ethyl 
ether to yield the desired product (0.040 g/70%). Reverse-phase HPLC: rt = 10.9 
min, 97% pure. NMR (CDCI3) 8 0.80 (t, J - 6.9 Hz, 3H), 0.86 (t; J = 6.3 Hz, 3H), 
1.11-1.43 (m, 10 H), 1.34 (t, J = 6.9 Hz, 9H), 1.78 (m, IH), 2.15 (m, IH), 2.80 (s, 
6H), 324 (qAB, Jab = 13.8 Hz, Av - 155.4 Hz, 2H), 3.50 (q, J = 7.2 Hz, 6H), 3.71 (hr 
s, 6H), 3.83 (m, 2H), 4.00 (br s, 2H), 4.11 (m, 2H), 5.92 (s, IH), 5.96 (s, IH), 6.47 (d, 
J = 9.6 Hz, IH), 6.89 (d, J = 8.7 Hz, 2H), 7.33 (d, J = 8.7 Hz, 2H), 7.86 (d, J = 8.4 Hz, 
IH). LC/MS(ES/M-HI): 659.5., 




N{Me)2 
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[822] 44r4>r3 J>Dftutvl-7-rdime ftvlaminn>2 ,3,4,S-te1rahvdTO-1 ^ 1 -dioxido-1 ,4- 
benzothiazepin-S-vl^phenoxvlmetfavnphenvlme&vl chloride 




[823] 33-Dibiityl-23,4,5-tetrahydm-7-dimethylammo-5-^^ 

benzothiazepine 1,1-dioxide (0.070 g, 0.157 mmol), K2CO3 (0.033 g, 0.236 mmol) 
and oc,a'-dichloro-p-xylene (0.2756 g, 1.574 mmol) were combined with acetone 
(2.50 ml). The mixture was heated to 70 **C. After 48 hrs, the mixture was cooled to 
room temperature and concentrated in vacuo. The residue was dissolved in EtOAc 
and washed with water. The watCT washes were extracted with EtOAc. Combined 
organic layers were washed with brine, dried (Na2S04) and concentrated in vacuo. 
Purification by circular chromatotron on silica gel, eluting with 20% EtOAc/hexanes, 
gave the desired product (0.067 g/73%). Reverse-phase HPLC: rt = 19.6 min, 97% 
pure. >H NMR (CDCI3) 5 0.81 (t, J = 6.9 Hz, 3H), 0.87 (t, J = 6.9 Hz, 3H), 1.12-1.50 
(m, lOH), 1.83 (m, IH), 2.20 (m, IH), 2.79 (s, 6H), 3.18 (qab, ^ab = 12.6 Hz, Av - 
116.3 Hz, 2H), 4.59 (s, 2H), 5.08 (s, 2H), 5.91 (s, IH), 6.00 (s, IH), 6.48 (d, J = 8.1 
Hz, IH), 6.96 (d, J = 8.1 Hz, 2H), 7.32-7.44 (m, 6H), 7.88 (d, J = 9.3 Hz, IH). 
LC/MS(ES/M + H): 583. Anal Calcd for (C33H43N2O3SCI): C, 68.01; H, 7.44; N, 
4.81; S, 5.49; O, 824. Found: C, 67.70; H, 721; N, 4.77; S, 5.35; 0, 7.98. 
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[824] Fvam ple 5: 1 -rf4>rr4-r33-DibutvI-7>fd iTT>ethv]amin oV2 J.4.5>tet^ ahvd^Q-Ll■ 
dioxidQ-l .4-benzothiazq3in-5>vl1phenoxv]methvl1phenvl1methvn -4-^ 
azoniabicvclo[2.2.21octane chloride 




[825] A solution of 4-[[4-[33-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-l,l-dioxido- 
l,4-benzothiazepm-5-yI]phenoxy]inethyl]plienylinetfayl chloride (0,045 g, 0.0773 
mmol), in CH3CN (1.50 ml) was added dropwise to a solution of 1,4- 
diazabicyclo[2.2.2]octane (0.086 g, 0.773 mmol) in CH3CN (1.00 ml) over a period of 
30 min. at 40 **C. After 2 hrs, the reaction mixture was cooled to room temperature 
and concentrated in vacuo. The residue was washed repeatedly with ethyl ether and 
concentrated in vacuo to give the desired product (0.045 g/83%). Reverse-phase 
HPLC: rt = 13.0 min, 97% pure. NMR (CDCI3) 5 0.80 (t, J = 6.9 Hz, 3H), 0.87 
(t, J = 6.9 Hz, 3H), 1.10-1.48 (m, 10), 1.76 (m, IH), 2.17 (m, IH), 2.81 (s, 6H), 3.18 
(br s, 6H), 3.19 (qab, Ab = 14.7 Hz, Av = 1 13.0 Hz, 2H), 3.75 (br s, 6H), 5.08 (s, 2H), 
5.12 (s, 2H), 5.92 (s, IH), 5.99 (s, IH), 6.47 (d, J = 8.7 Hz, IH), 6.95 (d, J = 8.7 Hz, 
2H), 7.35 (d, J = 9.6 Hz, 2H), 7.51 (d, J = 7.5 Hz, 2H), 7.65 (d, J = 7.8 Hz, 2H), 7.86 
(d, J - 8.1 Hz, IH). LC/MS (ES/M - HCl): 659. Anal Calcd for 
(C39H55N4O3SCL3H2O): C, 62.50; H, 8.20; N, 7.48; S, 4.28; 0,12.81. Found: Q 
62.30; H, 7.82; N, 7.43; S, 420; 0, 12.86. 
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1826] N>r2>['4-f 3.3-Dibutvl>7-(di mftt}iYlaTTiinn V23>4,S»tetrahvdro-l . 1 ■^iQxido>L4- 




[827] In a 250 ml round-bottom flask, NaOH (3.5 ml, 3.5 mmol, IN in water) was added to 
a mixture of 2-diethylamino ethyl chloride (0.4257 g, 2.474 mmol) in ethyl ether (3.5 
ml) at 0 °C. The mixture was allowed to warm to room temperature and was 
extracted with ethyl ether. The organic layer was dried (K2CO3) for 2 hrs. 

[828] In a separate 100 ml round-bottom flask, NaH (0.020 g, 0.50 mmol, 60% in mineral 
oil) was suspended in DMF (1.0 ml). The mixture was cooled to 0 °C and a solution 
of PHA-404434 3,3-diT>utyl-23,4,5-tetrahydro-7-dimethylamino-5-(4*- 
hydroxyphenyl)-l,4-ben20tluazepine 1,1-dioxide (0.110 g, 0.2474 mmol) in DMF 
(1.5 ml) was added. After 0.5 hrs, the diethylamino ethyl chloride solution was 
added. The resulting mixture was heated to 40 X overnight The reaction mixture 
was then cooled to room temperature and diluted widi ethyl ether. The mixture was 
washed wifli 5% aq. NaOH (3 ml), water (10 ml) and brine (10 ml). The organic layer 
was dried (Na2S04) and concentrated in vacuo. Purification by reverse-phase HPLC, 
ehiting with 5-100% CH3CN/H2O, gave the desired product (0.064 g/48%). Reverse- 
phase HPLC: rt = 11.6 min, 99% pure. 'H NMR (CDCl^) 5 0.80 (t, J = 6.9 Hz, 3H), 
0.86 (t, J = 6.6 Hz, 3H), 1.05 (t, J = 6.9 Hz, 6H), 1.12-1.41 (m, lOH), 1.79 (m, IH), 
2.21 (m, IH), 2.63 (q, J = 7.2 Hz, 4H), 2.78 (s, 6H), 2.88 (t, J = 6.0 Hz, 2H), 3.16 
(qAB, Jab = 14.4 Hz, Av = 116.1 Hz, 2H), 4.06 (t, J = 6.3 Hz, 2H), 5.92 (s, IH), 5.96 
(s, IH), 6.46 (d, J = 8.7 Hz, IH), 6.90 (d, J = 9.0 Hz, 2H), 7.30 (d, J = 9.0 Hz, 2H), 
7,87 (d, J = 8.7 Hz, IH). LC/MS (ES/M + H): 544. 
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1829] Exam ple 3: N>r2^r4>f 3, 3-Dftutvl-7-fd iTTiftthv1aniin oV23,4,5-tetr^ 
1 .4-benzotMa2epin-S-vl]phenoxvlethvl VN.N-N>triethvlain innitn inHidft 



Bu 

0^1 ^NH 
N(Me)2 

[830] N-[2-[4-[3,3-Dibutyl-7Kdimethylamino)-2,3,4,5-tetrahydro-l ,1 -dioxido-1 ,4- 

beiizc>liuazq)m-5-yl]phenoxy]elhyl]-N^-diethylamine (0.030 g, 0.0552 mmol), ethyl 
iodide (0.005 ml, 0.0619 mmol) and CH3CN (0.50 ml) were combined in a 10 ml vial 
and heated to 40 °C. After 18 his, additional ediyl iodide (0.010 ml, 0.124 mmol) was 
added. A&st 24 hrs more, additional ethyl iodide (0.010 ml, 0.124 mmol) was added. 
After 18 hrs more, the mixture was concentrated in vacuo, and the residue was 
washed witii ethyl ether to give die desired laoduct (0.032 g/100%). Reverse-phase 
HPLC: rt = 12.3 min, 97% pure. 'H NMR (CDCI3) 5 0.80 (t, J = 7.2 Hz, 3H), 0.86 
it, 3 = 7.2 Hz, 3H). 1.08-1.40 (m, lOK), 1.49 (t, J = 72 Hz, 9H), 1.78 (m, IH), 2.15 
(m, IH), 2.82 (s, 6H), 3.17 (qab. Jab = 13.8 Hz. Av = 125.2 Hz, 2H), 3.60 (q, J = 7.2 
Hz, 6H), 4.10 (d, J = 4.8 Hz, 2H), 4.53 (s, 2H), 5.88 (s, IH), 6.10 (s, IH), 6.47 (d, J = 
8.1 Hz, IH), 6.92 (d, J = 7.8 Hz, 2H), 7.38 (d, J - 7.8 Hz, 2H), 7.87 (d, J = 7.8 Hz, 
IH). LC/MS (ES/M + H): 583. 
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[831J Synthesis of KS benzotfaiazepines Scheme IV 
[832] 1 -dimethvLt-butlvsilvL 2-2-dibiitvM,3-propandiol 




[833] A solution of 2,2-dibutyH,3-propanediol (18.8 g, 100 mmol) in THF (60 ml) was 
added to a sluny of NaH (4.00 g, 100 mmol, 40% in mineral oil) in THF (100 ml). 
After 1 hr, the mixture was cooled to 0 ^'C, and tBuMe^SiCl (100 ml, 100 mmol, IM 
in THF) was added. The mixture was allowed to warm to room temp, overnight. The 
mixture was concentrated in vacuo, and the residue was treated with water (750 ml) 
and ethyl ether (60 ml). The ether layer was washed with aq. NaHCOs and brine, 
dried (Na2S04) and concentrated in vacuo. PuriiBcation by flash chromatography on 
silica gel, eluting with 5% EtOAc/hexane, gave the desired product (27.3 g/90%). 'H 
NMR (CDCI3) 5 0.05 (s, 6H), 0.86 (s, 6H), 0.88 (s, 9H), 1.20 (m, 12H), 3.50 (s, 4H). 
'^C NMR (CDCI3) 5 -5.7, 14.0, 18.1, 23.6, 25.1, 25.8, 30.6, 40.8, 69.6, 70.2. GC/MS 
(ES/M-tBu): 245. Anal Calcd for (Ci7H3802Si): C, 67.48; 12.66. Found: C, 
67.98; H, 12.81. 

1834J 2-bromometfavl-2-butvl hexanoic acid 




[835] Sodium periodate (17.67 g, 82.62 mmol) and RuQs (0.125 g, 0.603 mmol) were 
added to a solution of 2-[[(t-butyldimefhykilyl)ory]methyl]-2-butylhexanol (10.0 g, 
33.05 mmol) in CCI4 (20.0 ml), CH3CN (20.0 ml) and water (30.0 ml) at 0 After 
stirring for 20 hrs at room temp, the mixture was fUtered throu^ celite, extracted with 
CHoCh and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel, ehiting with 20% EtOAc/hexane. The resulting residue 
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wastalceDiipiD48%HBr(35inI)aDd^tedtbrefiux. Aft« 24 his, Ae mixture was 
cooled to room taap, and extracted widi tnkyl ed>er (3x). The combined extracts 
were wadied with biiiie, dried (N82SO4) and concentiated in vacuo. Purification by 
sublimation at 50 under vacuum gave a ^te solid (5.26 g/60%). 'H NMR 
(CDaj) 6 0.89 (t, J - 7.0 Ke. 6H). 1.11-1.24 (m. 4H). 1.25-1.34 (m, 4H). 1.65-1.69 
(m, 4H). 3.56 (s. 2H). "C NMR (CDQ,) 6 13.9. 22.9, 26.0, 34.1. 36.2. 50.2, 180.9. 
MS (ES/M • HBr -H): 182.6. Anal Cakd for (Ci lH2lQ2Br); C. 49.82; H. 7.98; Br, 
30.13. Found: C, 49.94; H. 7.96; Br, 30.30. 

18361 3-AniiiiQ.5.flur*iohenzothia20le 




(837) Benzoyl chloride (34.72 g, 247 mmol) was added to a mixture of anunonium 
thio^anate (18.8 g, 247 mmol) and acetone (100.0 ml) at 30 "C. The mixture was 
heated to reflux for 10 min, and then S-flnoroaniline (25.0 g, 225 mmol) was added at 
SO *C over 10 min. Additional aeeicme (20 ml) was added, and ibe mixnire was 
heated to reflux for 1 hr. A sohition of NaOH (28.76 g, 719 mmol) in wata (166 ml) 
was added, and die resulting station was heated to reflux. After 1.5 hrs, die mixture 
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was cooled to room temperature and concentrated to remove the acetone. 
Concentrated aq. HCl was added until pH = 5.0. Then, concentmted aq. NH4OH was 
added until pH = 11.0. The precipitate was filtered, washed with water and dried via 
vacuum oven to give 3-fluorophenylfliiourea (32 g/84%). 

1838] A solution of bromine (29.08 g, 182 mmol) in CH2CI2 (80 ml) was added to a solution 
of 3-fluorophenylthiourea (31.0 g, 182 mmol) in CH2CI2 (550 ml). The mixture was 
heated to reflux. After 3 hrs^ the reaction mixture was cooled to room temp and 
filtered. The solid was suq>ended in water (1 L) and cone. NH4OH was added untfl 
basic. The noixture was extracted with EtOAc (3 x 200 ml). Combined organic 
extracts were washed with water (150 ml) and brine (150 ml), dried (Na2S04) and 
concentrated in vacuo to give a colored solid. ' Recrystallization fit>m benzene gave 
the desired product as a white solid (18.9 g/50%). NMR (DMSO-ds) 5 6.83 (t, J = 
7.7 Hz, IH), 7.10 (d, J = 10.5 Hz, IH), 7.59-7.64 (m, 3H). LC/MS (ES/M + H): 
168.9. Anal Calcd for (C7H5N2SF): C, 49.99; H, 3.00; N, 16.66; S, 19.06. Found: 
C, 50.04; H, 2.95; N, 16.57; S, 18.96. 

[8391 2-(f(2-aniino-4-fluoK)phenvnthio)metfavl-2--butvlhexanoicacid 



[840J Potassium hydroxide (1.76 g, 31.52 mmol) was added to a suspension of 2-amino-5- 
fluorobenzothiazole (0.278 g, 1,65 mmol) in water (3.5 ml). The mixture was heated 
to reflux for 7 hrs and then allowed to cool to room temp. 2-(Bromomethyl)-2- 
butylhexanoic acid (0.44 g, 1.65 mmol) was added. After 18 hrs more, cone. aq. HCl 
was added until pH = 4. The mixture was extracted with EtOAc, dried (Na2S04), and 
concentrated in vacuo. Purification by flash chromatography on siUca gel, eluting 
with 10-40% EtOAc/hexane, gave the desfred product (0.459 g/85%). *H NMR 



Bu 




F 
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(CDjOD) 5 0.81 (t. J - 7.0 Hz. 6H). 1.00-1.13 (m. 4H), 1.15-1.22 (m, 4H), 1.50-1.68 
(m, 4H), 2.92 (s, 2H). 6.24 (dt, J - 8.5, 2.6 Hz. IH). 6.41 (dd. J = 1 1.1. 2.8 Hz. IH). 
7.26 (dd. J - 8.5, 6.4 Hz, IH). LC/MS (ES/M - C11H21O2): 141.9. Anal Calcd for 
(C17H26NO2SF): C. 6235; H. 8.01; N, 4.28; S, 9.77. Found: C, 62.23; H, 8.28; N. 
4.09; S. 9.06. 

{841| 3.3.DiTiiitvl.2.3w iihvdro.SH.7.fluoro.l.5-benzothi«7<m^ 




[842] p-Tohienesiilfoiiic acid (0.426 g, 224 nunol) was added to a suspension of 2-(((2- 
amino-4<fltt(m^dieDyl)duo)methyl)>2-but^acanoic acid (9.1 g, 27.8 nunol) in 
tetradecane (130.0 ml). The mixture was heated to reflux, collecting water in a Dean- 
Staiktrep. After 15 min, dte mixture was cooled to room temp and purified by flash 
chromatography on silica gel, eluting wilh 0-10% EtOAc/hexane to give the desired 
product (4.60 g/50%). 'H NMR (CDCW 5 0.85 (t, J - 6.8 Hz, 6H), 1.24 (m, 8H). 
1.60 (m, 2H). 1.80 (m, 2H), 2.90 (s, 2H). 6.68-6.74 (m. 2H), 7.38 (dd. J = 9.1, 6.4 Hz, 
IH), 7.94 (s, IH). Anal Calcd for (C17H24NOSF): C, 65.99; H, 7.82; N. 4.53; S, 
10.34. Found: C, 66.05; H. 7.91; N, 4.56; S. 10.25. 

(843) 3.3-DiT)ut^.2.3^vdro.7-fluoro-5-f4'.methoxvDhenvlV 1.5-benzoduazeDine-4-one 
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^OMe 



(8441 A mixture of 23'<iiIiydro-3,3KUbutyl-5H-7'fluoro-l,5-benzot^ (4.7 g, 

15.2 mmol), 4-iodoamsoIe (3.91 g, 16.7 mmol), K2CO3 (4.19 g, 30.4 mmol), Cul 
(0.284 g, 1.52 mmol), tris(3,6-dioxalieptyl)amme (0.182 g, 0.56 mmol) and xylenes 
(40 ml) were heated to reflux, collecting any water present with a Dean-Stark trap. 
After 48 hrs, the mixture was cooled to room temp, diluted with CHCI3 and purified 
by flash chromatography on silica gel, eluting with 0-15% EtOAc/hexane, to give the 
desired product (6.20 g/90%). NMR (CDCI3) 5 0.83 (t, J = 6.9 Hz, 6H), 1.16-1.25 
(m, 8H), 1.51 (m, 4H), 3.07 (s, 2H), 3.76 (s, 3H), 6.58 (dd, J = 9.9, 2.7 Hz, IH), 6.77- 
6,88 (m, 3H), 7.04 (d, J - 8.7 Hz, 2H), 7.57 (dd, J = 8.7, 6.6 Hz, IH). LC/MS (ES/M 
+ H): 416.1. Anal Calcd for (C24H30NO2SF): C, 69.36; H, 7.28; N, 3.37; S, 7.70, 
Found: C, 69.76; H, 7.51; N, 3.39; S, 7.60. 

[8451 33-Dibutvl-23.4.5-tetrahvdro«7-fluoro-5-(4*-methoxvphenvlVl,5-beiizothia2epine 



[8461 Sulfuric acid (3.56 ml, 25.7 mmol, 7.2M in THF) was added to a IM solution of 
LiAlH4 (51-0 ml, 51.0 mmol) in ethyl ether at 0 °C. After 1 hr, a solution of 3,3- 
dibutyl-2,3-dihydro-7-fluoro-5-(4'-mefhoxyphenyl)-l,5-ben20thiazq>ine-4-one (6.20 
g, 14.9 mmol) in THF (45.0 ml) was added. The mixture was allowed to warm to 
room temp. After 3.5 hrs, the mixture was cooled to 0 and 30% water/THF (10 



Bu 




F 
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ml, v/v) was added. A solution of 1 N aq. NaOH (10.0 ml) was added, and the 
reaction mixture was filtered through a fritted fimnel. The filtrate was extracted with 
ethyl ether, dried (Na2S04) and concentrated in vacuo to give the desired product 
(4.68 g/ 78%). NMR (CDCI3) 5 0.76 (t, J = 6.6 Hz, 6H), 0.94^1.28 (m, 12H), 2.90 
(s, 3H), 3.77 (s, 2H), 3.78 (s, 2H), 6.13 (dd, J = 11.9, 2.6 Hz, IH), 6.34-6.40 (m, IH), 
6.84 (d, J = 9.1 Hz, 2H), 7.03-7.10 (m, 3H). ^^C NMR (CDCI3) 5 13.9, 23.2, 25.3, 
33.1, 40.3, 41.8, 55.5, 58.3, 107.1 (d, J = 22.3 Hz), 107.5 (d, J = 25.2 Hz), 114.9, 
120.0, 126.3, 131.4 (d, J = 9.2 Hz), 142.0, 151.3 (d, J = 10.0 Hz), 155.9, 161.6 (d, J = 
243.0 Hz). Anal Calcd for (C24H32NOSF): C, 71.78; H, 8.04; N, 3.49; S, 7.97. 
Found: Q 71.70; H, 8.08; N, 3.59; S, 7.89. 

[847] 33-Dibutvl-2.3.4.5-tetrahvdrD-7-fluoro-5-( 4 '-methoxvphenvl V 1 ,5-benzothiazepine 
1.1 -dioxide 




F 



[848J A solution of oxone (1 .35 g, 2.20 mmol) in wator (4.0 ml) was added to a cold (0 **C) 
solution of 33-dibutyl-23,4,5-tetrahydro-7-ftaon>-5K4'-mefhoxypheny0^ 
benzothiazepine (0.40 g, 1.0 mmol) in MeOH (4.0 ml) and THF (15.0 ml). After 16 
hrs, the mixture was diluted with water and extracted with CHCI3 (3x). The combined 
extracts were washed with water, dried (Na2S04) and concentrated in vacuo. 
Purification by flash chromatography on silica gel, eluting with 25% EtOAc/hexane, 
gave the desired 



228 



wo 02/08211 



PCTAJSOl/23533 



[8491 product (0.35 g/80%). 'H NMR (CDQs) 5 0.77 (t, J = 6.4, 6H), 0.86-1.24 (m, 8H), 
1.33-1.57 (m, 4H), 3.25 (s, 2H). 3.81 (s, 3H), 3.85 (s, 2H), 6.18 (dd, J = 11.7, 2.4 Hz, 
IH), 6.60-6.66 (m, IH), 6.91 (d, J= 8.9 Hz, 2H), 7.12 (d, J = 9.1 Hz, 2H), 7.94 (dd, J 
= 9.1, 6.5 Hz, IH). LC/MS (ES/M + H): 434. Anal Calcd for (C24H32NO3SF): C, 
66.48; H, 7.44; N, 323; S, 7.38. Found: C, 66.97; H, 7.63; N, 3.12; S, 7.27. 

[8501 Example 6: 3.3-Dfl?utvl-2 J.4.5-tetrahv dn ^7wlimethvlamiTin-^-r4'. 
metfaoxvphenvlVLS-benzotfiiazeDme 1.1-dioxide 




[851] In a Fischer Porter bottle, a solution of 3,3-dibutyl-2,3,4,5-tetiahydn)-7-fluoro-5-{4'- 
me4oxyphenyl)-l,5-b«aizotiuazq)ine 1,1-dioxide (1.00 g, 2.30 nunol) in THE (7.0 
ml) was cooled to 0 "C. Dimetbj^amine (23.0 ml, 46 mmol, 2M in THF) was added, 
and the vessel was closed and heated to 1 10 "C. After 16 hrs, the reaction mixture 
was cooled to room tenq> and concentrated in vacuo. Purification by flash 
chromatography on silica gel, ehiting with 25% EtOAc/hexane, gave the desired 
product (0.30 g/28%). 'H NMR (CDCI3) 5 0.76 (t, J = 6.8 Hz, 6H), 1.00-1.15 (m, 
8H), 1.42-1.51 (m, 4H), 2.79 (s, 6H), 3.15 (s, 2H), 3.71 (s, 2H), 3.79 (s, 3H), 5.81 (d, 
J = 2.4 Hz, IH), 6.34 (dd, J = 9.1. 2.4 Hz, IH), 6.84 (d, J = 8.9 Hz, 2H), 7.1 1 (d, J = 
8.9 Hz, 2H).7.79 (d, J = 9.1 Hz, IH). LCMS (ES/M + H): 459.1. Anal Calcd for 
(C26H38N2O3S): C, 68.08; H, 836; Nj 6.11; S, 6.89. Found: C, 68.19; H, 8.28; N, 
6.04; S, 6.90. 

[8521 3J-Dibutvl-2J.4.5-tetrahvr <rrw7^imfttl^Y tan»no-5-f4'.hvdrDxvDhenvlVl.S- 
benzotiiiazepine 1.1-dioxide 
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N(Me)2 



[853] A solution of 33-dibutyl-23,4,5-tetrahydro-7-(iimethylainino-5-(4'-methox^^ 

l,5-ben2othiazepine 1,1 -dioxide (0.460 g, 1.003 mmol) in CH2CI2 (6.0 ml) was 
cooled to 0 ""C, Boron tribromide (L40 nil, 1 .49 mmol, IM in CH2CI2) was added, 
and the mixture was allowed to warm to lOom temperature. After 1 8 hrs, the mixture 
was cooled to 0 **C, and water (4.0 ml) was added The mixture was extracted with 
CH2CI2 (3x). Combined extracts were dried (Na2S04) and concentrated in vacuo. 
Purification by flash chromatography on silica gel, eluting with 30% EtOAc/hexane, 
gave the desired product (0.30 g/75%). NMR (CDCI3) 8 0.78 (t, J = 6.8 Hz, 6H), 
1.07-1.16 (m, 8H), 1.43 (m, 4H), 2.80 (s, 6H), 3.17 (s, 2H), 3.70 (s, 2H), 5.12 (s, IH), 
5.81 (d, J = 2.4 Hz, IH), 6.33 (dd, J = 9.1, 2.6 Hz, IH), 6.79 (d, J = 8.9 Hz, 2H), 7.06 
(d, J = 8.7 Hz, 2H), 7.80 (d, J = 9.1 Hz, IH). LCMS (ES/M + H): 445 Anal Calcd 
for(C25H36N203S): C, 67.53; H, 8.17; N, 6.30; S, 7.20. Found: C, 67.37; H, 8.04; 
N,6.23; S, 7.15. 

[8541 242-f244-r3J-Dibutvl>7-fdim ethYlflTniiinV9 3A5-teti^vdro-lJ^^^ 
benzothiazepin-5-vnphenoxv1ethoxv1ethoxv1etfaoxv iodide 



Bu 




N(Me)2 
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I855J 3,3-Dibutyl-2,3,4,5-tetrahydro-7-dimetbylainmo-5-(4'-hydroxyphenyl)-l,5- 

benzothiazepine 1,1 -dioxide (0.50 g, 1.12 mmol) was reacted with l,2-bis(2- 
iodoethoxy)ethane (4.16 g, 1124 mmol), according to the procedure described for 
PHA-426998 above, to give the desired product (0.500 g/llVo). 'H NMR (CDCI3) 5 
0.76 (t, J = 6.6 Hz, 6H), 1.03-1.14 (m, 8H), 1.43 (m, 4H), 2.79 (s, 6H), 3.14 (s, 2H). 
3.25 (t, J = 7.0 Hz, 2H), 3.69-3.78 (m. 8H), 3.86 (t, J = 4.8 Hz, 2H), 4.10 (t, J = 4.4 
Hz, 2H), 5.79 (d, 2.2 Hz, IH), 6.33 (dd, J = 8.9, 2.4 Hz, IH), 6.85 (d, J = 8.9 Hz, 2H), 
7.09 (d, J = 8.9 Hz, 2H), 7.78 (d, J = 9.1 Hz, IH). Reverse-phase HPLC: rt = 28.3 
min, 99%pure. LC/MS (ES/M + H): 68723. Anal Calcd for (C33H47N3O5SI): C, 
54.21; H, 6.90; N, 4.08; S, 4.66. Found: C, 54.20; H, 6.76; N, 4.03; S, 4.54. 

(856] F.vam plft R; N-f242-r2-r4-r3.3-Dfliutvl- 7-fHimftrtiYl8wiinn).?^^,4. 5-tetnihvdr^ 
dioxide- 1 .5-ben2ofliiazepmrS-vl')phenoxvlelhoxv')etfaoxv]elfaoxvVNJJ.N- 
trieAvlamininm iodide 




N(Me)2 



[857] 2-[2-[2-[4-[3,3.Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-l,l-dioxido-l,5- 

benzofliiazq)in-5-yl]phenoxy]etiioxy]ethoxy]ethoxy iodide (0.34 g, 0.496 mmol) was 
reacted with EtaN (1.00 g, 9.88 mmol), accoidii^ to the procednre described for 
PHA-426999E above, to give die desired product (0.270 g/69%). 'H NMR (CDCI3) 5 
0.77 (t, J = 6.6 Hz, 6H), 1.03-1.21 (m, 8H), 1.34 (t, J = 72 Hz, 9H), 1.35-1.55 (m, 
4H), 2.82 (s, 6H), 3.11 (s, 2H), 3.50 (q, J = 72 Hz, 6H), 3.64-3.72 (m, 8H), 3.81 (m, 
2H), 4.00 (br s, 2H), 4.08 (m, 2H), 5.89 (d, J = 2.4 Hz, IH), 6.37 (dd, J = 9.1, 2.4 Hz, 
IH), 6.82 (d, J = 8.9 Hz, 2H), 7.06 (d, J = 8.9 Hz. 2H), 7.78 (d, J = 9.1 Hz, IH). 
Reverse-phase HPLC: rt = 6.8 min, 98% pure. LCTMS (E&M - HI): 659.5. Anal 
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Calcd for (C37H62N3O5SD: C. 56J9; H. 7.94; N. 5.34; S, 4.06; 0, 10.16; 1, 16.12. 
Found: C, 55.01; H, 7.95; N, 5J2; S, 3.96; 0, 1 1.06; 1, 16.80. 

858) 4.rf4.r3.3.MiutvWdimethvj pminoV2.3.4.5-tetrahvdro-l .1 -dm^ 
henmtMazepiB.5.vl1phe no«vlmetfavltahenvlmetfavl chloride 



891} 33-Dibtttyl-23.4.5^etrahydio-7-diinetli^ainino-5H4 

benzotfaiazqwae Ul-dioxide (OJO gi 1.12 nunol) was meted with a,o''diehloioi>- 
xylene (1.968 g, 1 1.24 mmd), according to the procedure described for PHA-404691 
above, to give the desiied product (0 JOO g/50%). 'H NMR (CDQa) 5 0.76 (t, J « 6.6 
Hz. 6H). 0.98-1.14 (m. 8HX 1.43 (m. 4H). 2.79 (s. 6H). 3.14 (s. 2H). 3.69 (s. 2H). 
4 J8 (s. 2H). 5.04 (s. 2H). 5.81 (d. J " 2.4 Hz. IH). 6 J3 (dd. J - 9.1. 2.4 Hz. IH). 6.89 
(d, J - 8.9 Hz. 2H). 7.10 (d. J - 8.9 Hz. 2H), 7.39 (m, AH), 7.79 (d. J = 9.1 Hz, IH). 
LC/MS (ES/M 1): 583. HRMS (ES/M + H) cakd for C33H43N203SCi: 
583.2761. found: 583.2773. Anal Calcd for (C33H43N203Sa): C, 68.01; a 7.44; 
N, 4.81; S, 5.49. Found: C, 67.97; H, 7.4 1;N, 4.83; S. 5.41. 

360) Example 9 14f44f4.r3.3-Da)utY)-7-^dit^«>fl^Y'«"^^2J.4.S4etnihvdr(>.l.l-d^^ 
l.?-^^?!hifyffffn-^Yl1ph<»o^w1medivllphenvllmethvn-4-^^ 
azoniabievelQr2.2.21oetane chloride 
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[861] 4<[4-[3,3-Dibutyl-7-<dimefliylamino)-2,3,4,5-tetrahydro-l,l-dioxido-l,5- 

benzothiazepin-5-yl]pheaoxy]methyl]phenylmediyI chloride (0.10 g, 0.17 mmol) was 
reacted with l,4-diazabicyclo[2.2.2]octane, according to the procediire described for 
PHA-409705E, to give desired product (0.100 g/84%). 'H NMR (CDCI3) 5 0.76 (t, J 
= 6.6 Hz, 6H), 1.06-1.21 (m, 8H), 1.42 (m, 4H), 2.82 (s, 6H), 3.12 (s, 2H), 3.14 (t, J = 
7:0 Hz, 6H), 3.66 (s, 2H), 3.73 (t, J = 7.0 Hz, 6H), 5.04 (s, 2H), 5.07 (s, 2H), 5.88 (d, J 
= 2.4 Hz, IH), 6.36 (dd, J = 1 1.4, 2.6 Hz, IH), 6.88 (d, J = 8.9 Hz, 2H), 7.09 (d, J = 
9.1 Hz, 2H), 7.51 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.0 Hz, 2H), 7.79 (d, J = 9.1 Hz, 
IH). Reverse-phase HPLC: rt = 18.1 min, 98.1% pure. LC/MS (ES/M - CI): 659. 
HRMS(ES/M-Cl)calcdforC39H55N403SCl: 659.3995, found: 659.4021. Anal 
Calcd for (C39H55N4O3SCI.3H2O): C, 62.50; H, 8.20; N, 7.48; S, 4.28; O, 12.81. 
Found: C, 62.87; H, 7.93; N, 7.40; S, 4.29; 0, 1 1.37. 

[862] N-r2-r443.3-D ihiit Y^7-<<1im<>thvlaminr»'>-2.3.4.5-tetrahvdro-l.l-dioxido-L5- 
benzothiazepin-5-vl')phenoxv]ethvll-N.N-diethvlamine 




N(Me)2 
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[863] 33-lMbu1yl-2,3,4,5-tetrahydro-7Hiime%lamino-5-(4'-hydroxyphenyl)-l,5- 

ben2»thiazepine 1,1-dioxide (0.50 g, 1.12 mmol) was reacted with 2-diethylamino 
ethyl chloride (1.935 g, 11.24 mmol), according to the procedure described for the 
corresponding l,4-benzothiazq>ine above, to give the desired product (0.500 g/81%). 
'H MMR (CDCI3) 6 0.76 (t, J = 6.6 Hz, 6H), 0.97-1.17 (m, 8H), 1.06 (t, J = 7.2 Hz, 
6H), 1.43 (m, 4H), 2.63 (dd, J = 14.3, 7.0 Hz, 4H), 2.78 (s, 6H), 2.85 (t, J = 6.0 Hz, 
2H), 3.15 (s, 2H), 3.70 (s, 2H), 4.02 (t, J = 6.2 Hz, 2H), 5.78 (d. J = 2.4 Hz, IH), 6.3 1 
(dd, J = 9.1, 2.4 Hz, IH), 6.84 (d, J = 8.9 Hz, 2H), 7.09 (d, J = 8.9 Hz, 2H), 7.78 (d, J 
= 9.1 Hz, IH). Reverse-phase HPI-C: rt = 5.4 min, 99% pure. LC/MS (ES/M + H): 
544. Anal Calcd for (C31H49N3O3S): C, 68.47; H, 9.08; N, 7.73; S, 5.90; O, 8.83. 
Found: C, 67.99; H, 8.92; N, 7.79; S, 5.86; 0, 9.19. 

[864] Example 7: N-r2-r4-r3 .3-Dibutvl-7-( dimedivlamino)-2.3.4.5-tetrahvdro- 1 . 1 -dioxido- 
1.5-benzothiazepin-5-vnphenoxv1ethvn-N.NJ^-triethvlaininium iodide 




N(Me)2 



[8651 N-[2-[4-[3,3-Dfl)utyl.7-(dimethylamino)-2,3,4,5-tetraIiydro-l,l-dioxido-l,5- 

benzotfaiazepin-5-yl]phenoxy]ethyl]-N^-diefhylainjne (0.29 g, 0.533 mmol) was 
reacted with 20 eq. EtI, according to tiie procedure described for PHA-427823E 
above, to give the desired quat salt (0.200 g/54%). 'H NMR (CDCb) d 0.77 (t, J = 6.6 
Hz, 6H). 1.04-1.21 (m, 8H). 136-1.45 (m, 4H), 1.46 (t, J = 7.0 Hz, 9H). 2.84 (s, 6H), 
3.10 (s, 2H), 3.57 (q, J = 7.4 Hz, 6H), 3.61 (s. 2H), 4.04 (m, 2H), 4.48 (m. 2H), 5.95 
(s, IH), 6.40 (dd, J = 9.1, 2.2 Hz, IH), 6.86 (d, J = 8.9 Hz, 2H), 7.07 (d, J = 8.9 Hz, 
2H), 7.80 (d, J = 9.1 Hz, IH). Reverse-phase HPLC: rt = 16.9 min, 95% pure. 
LGMS (ES/M - HI): 571.9. Anal Calcd for (C33H54N3O3SI): C, 56.64; H, 7.78; N, 
6.00; S, 4.58; 0, 6.86; 1, 18.13. Found: C, 54.94; H, 7.71; N, 5.76; S, 4.58; 0, 8.21; 
1, 18.44. 
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[866] Various Compounds Made 

[867] In accordance with the above-described procedures, the following compounds can 
be/were made: 

[868] 1 ,4 benzathiazapines 




[869] Further, utilizing the biological evaluation procedures outlined below, the IC50 (50% 
inhibitory concentrations) values indicated in Table 7 below were determined. 
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Table 7: 1,5-benzol 


^azepines 


Name 






ICsoCuM) 


SC- 86288 


HaCO 




0.320 


SC-86287 


o 

CHs 




0.289 

SC- 86436 free 
phenol 

0.21 


PHA00400670 


O 

s 




26.4 


PHA00400884E 


0 

o 

s 

N+(Et)3 




>1 


PHA00400885E 


0 




0.30 


PHA00384640E 


^ 

9 




0.031 



236 



wo 02/08211 PCTAJSOl/23533 
[870] Utilizing the above-noted procedures, flie following compounds were prepared: 



O2 




[871] Furthennore, the additional ICso values were detennined as noted in Table 8 below. 



Table 8: 1,4 and 1,5 benzotfaiazipines 



compound # 


Structure 


ICso (nanomolar) 


1 

chiral R Jfl 


O2 _ 

6 


600 dM 
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compound # 


Structure 


lC5o( nanomolar) 


2 

racemic 


H3C0 


497 nM 


3 racemic 


02 


2092 nM 


4 racemic 










74 nM 


5 racemic 




22 dM 


6 


0 

CHs 


289 nM 


7 


N+(Et)3 


15084 nM 
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comnftiiTiH M 


Structure 


IC^nf nanomolar) 


8 




300 hM 


9 




30 nM 



[872] BIOLOGICAL EVALUATION 

[873] The utility of the compounds of the present invention is shown by the following 
assays. These assays are performed in vitro and in animal models essentially using a 
procedure recognized to show the utility of the present invention. 

[874] In Vitro Assay of compounds that inhibit IBAT-mediated uptake of \^^Cy 
Taurocholate fTQ in H14 Cells 

[875] Baby hamst^ kidney cells (BHK) transfected with the cDNA of human IBAT (H14 
ceDs) are seeded in 96 well Top-Count tissue culture plates at 60,000 cells/well for 
assays run within 24 hours of seeding, 30,000 cells/well for assays run within 48 
hours, and 10,000 cells/well for assays run within 72 hours. 

[876] On the day of assay, the cell monolayer is gently washed once with 100 mL assay 
buffer (Dulbecco's Modified Eagle's medium with 4.5 g/L glucose plus 0.2% (w/v) 
fatty acid firee bovine serum ialbumin ((FAF)BSA). To each well 50 mL of a two-fold 
concentrate of test compound in assay buffer is added along with 50 mL of 6 mM 
[^^C]-taurocholate in assay buffer (final concentration of 3 mM [^"^Cl-taurocholate). 
The cell culture plates are incubated 2 hoius at 3T^C prior to gently washing each well 
twice with 100 mL 4°C Dulbecco's phosphate-buffered saline (PBS) containing 0.2% 
(w/v) (FAF)BSA. The wells are flien gently washed once with 100 mL 4''C PBS 
without (FAF)BSA. To each 200 mL of liquid, scintillation counting fluid is added. 
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The plates are heat sealed and shaken for 30 minutes at room temperature prior to 
measuring the amount of radioactivity in each well on a Packard Top-Count 
instrument. 

[877] In Vitro Assay of compounds that inhibit upt ake of F'^CyAlanine 

[878] The alanine uptake assay is performed in an identical fashion to the taurocholate 
assay, with the exception that labeled alanine is substituted for the labeled 
taurocholate. 

[879] In Vivo Assay of compounds that inbihit Rat Heal uptake of ["^^CyTaurocholate into 
Bile 

[8801 (See Une et al. ''Metabolism of 3a,7fkiihydroxy-7B-methyl-5B-cholanoic acid and 
3a,71Wihydroxy-7a-methyl-56-cholanoic acid in hamsters", Biochimica etBiophysica 
Acta, Vol. 833, pp. 196-202 (1985)). 

[881] Male wistar rats (200-300 g) are anesthetized with inactin @100 mg/kg. Bile ducts 
are cannulated wifli a 10" lengdi of PEIO tubing. The small intestine is exposed and 
laid out on a gauze pad* A canulae (1/8" luer lock, tapered female adapter) is inserted 
at 12 cm ftom the junction of the small intestine and the ceciun. A slit is cut at 4 cm 
fix>m this same junction (utilizing a 8 cm length of ileum). 20 mL of warm 
Dulbecco*s phosphate buffered saline, pH 6.5 ("PBS") is used to flush out the 
intestine segment The distal opening is cannulated with a 20 cm Imgth of silicone 
tubing (0.02" I.D. x 0.037' O.D.). The proximal cannulae is hooked up to a peristaltic 
pump and the intestine is washed for 20 minutes wi& warm PBS at 025 ml/minute. 
Temperature of die gut segment is monitored continuously. 

[882] At the start of the experiment, 2.0 mL of control sample (['"^CJ-taurocholate @ 0.05 
nu/mL with 5 mM cold taurocholate) is loaded into the gut segment with a 3 mL 
syringe and bile sample collection is begun. Control sample is infused at a rate of 
0.25 ml/minute for 21 minutes. Bile sanq)les fractions are collected every 3 minutes 
for the first 27 minutes of the procedure. After the 21 minutes of sample infusion, the 
ileal loop is washed out with 20 mL of warm PBS (using a 30 mL syringe), and then 
the loop is washed out for 21 minutes with warm PBS at 0.25 ml/minutes. A second 
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perfusion is initiated as described above but with test compound being administered 
as well (21 minutes administration foUowed by 21 minutes of wash out) and bile 
sampled every 3 minutes for the first 27 minutes. If necessary, a third perfusion is 
performed as above that typically contains the control sample. 

[883] Measurement of Hepatic Cholesterol Concentration (HEPATIC CHOP 

[884J Liver tissue is weighed and homogenized in chloroform:methanol (2:1). After 
homogenization and centrifugation the supernatant is separated and dried under 
nitrogen. The residue is dissolved in isopropanol and the cholesterol content is 
measured enzymatically, using a combination of cholesterol oxidase and peroxidase, 
as described by AUain, C. A., et al. (1974) Clin Chem, 20, 470. 

(8851 Measurement of Hepatic HMG CoA^Reductase Activity fHMG COA> 

[886] Hepatic microsomes are prepared by homogenizing liver samples in a 
phosphate/sucrose buffer, followed by centrifugal separation. The final pelleted 
material is resuspended in buffer and an aliquot is assayed for HMG CoA reductase 
activity by incubating for 60 minutes at 37^ C in the presence of ^'^C-HMG-CoA 
(Dupont-NEN). The reaction is stopped by adding 6N HCl followed by 
centrifugation. An aliquot of the siqjematant is separated, by thin-layer 
chromatography, and the spot coiresponding to the enzyme product is scraped off the 
plate, extracted and radioactivity is detennined by scintillation coimting. (Reference: 
Akerlund, J. andBjorkhem, L (1990)/. Lipid Res. 31, 2159). 

1887] Detenninario n of Senmi Cholesterol f SER.CHOL HDL-CHOL. TGI and VLDL + 
LDL) 

[888] Total serum cholesterol (SER.CHOL) is measured enzymatically using a commeicial 
kit from Wako Fine Chemicals (Richmond, VA); Cholesterol Cll, Catalog No. 276- 
64909. HDL cholesterol (HDL-CHOL) is assayed using this same kit after 
precipitation of VLDL and LDL with Sigma Chemical Co. HDL Cholesterol reagent, 
Catalog No. 352-3 (dextran sulfete method). Total serum triglycerides (blanked) 
(TGI) are assayed enzymatically with Sigma Chemical Co. GPO-Trinda', Catalog No. 
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337-B. VLDL and LDL (VLDL + LDL) cholesterol concentrations are calculated as 
the difference between total and HDL cholesterol. 

[889] Measurement of Hepatic Cholesterol 7a-Hvdroxvlase Activity ^7a-OHase) 

[890] Hepatic microsomes are prepared by homogenizing liver samples in a 
phosphate/sucrose buffer, followed by centrifugal separation. The final pelleted 
material is resuspeixded in buffer and an aUquot is assayed for cholesterol 7a- 
hydroxylase activity by incubating for 5 minutes at 37^ C in the presence of NADPH. 
Following extraction into petroleum ether, the organic solvent is ev^orated and the 
residue is dissolved in acetonitrile/ methanol. The enzymatic product is separated by 
injecting an aliquot of the extract onto a Cig reversed phase HPLC column and 
quantitating the eluted material using UV detection at 240 xmi. OE^eference: Horton, J. 
D., et al (1994) J, Clin. Invest 93, 2084). 

[891] RatGavapeAssav 

[892] Male Wister rats (275-30 0 g) are administered IBAT inhibitors using an oral gavage 
procedure. Drug or vehicle (0.2% Tween 80 in water) is administered once a day 
(9:00-10:00 ajn.) for 4 days at varying dosages in a final volume of 2 mL per 
kilogram of body weight Total fecal samples are collected during the final 48 hours 
of the treatment period and anal}^ed for bUe acid content using an enzymatic assay as 
described below. Compound eflBcacy is determined by comparison of the increase in 
fecal bile acid (FBA) concentration in treated rats to the mean FBA concentration of 
rats in the vehicle group. 

[893] Measurement of Fecal Bile Acid Concentration (FBA) 

[894] Total fecal output fi-om individually housed hamsters is collected for 24 or 48 hours, 
dried under a stream of nitrogen, pulverized and weighed. Approximately 0.1 gram is 
weighed out and extracted into an organic solvit (butanol/wat^). Following 
separation and diying, the residue is dissolved in methanol and the amoimt of bile 
acid present is measured enzymatically using the 3a-hydroxysteroid steroid 
dehydrogenase reaction with bile acids to reduce NAD. (Reference: Mashige, F., et aL 
(1981) Clin, Chem, 27, 1352). 
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[8951 f ^H]tfliirQcholate Uptake in Rabbit Bnish Border Meip hrane Vesicles fBBMV) 

[8961 Rabbit Ileal brush border membranes are prq}aied firom fix)zen ileal mucosa by the 
calciimi precipitation method describe by Malathi et al. (Reference: (1979) 
Biochimica Biophysica Acta, 554, 259). The method for measuring taurocholate is 
essentially as described by Kramer et al. (Reference: (1992) Biochimica Biophysica 
Acta, 1111, 93) except the assay vohime is 200 jiL instead of 100 jiL Briefly, at 
room temperature a 1^0 jiL solution containing 2fiM [^H]-tauiocholate (0.75 fiCi), 20 
mM tris, 100 mM sodium chloride, 100 mM marmitol pH 7.4 is incubated for 5 
seconds with 10 of brush border membrane vesicles (60-120 protein). The 
incubation is initiated by the addition of the BBMV while vortexmg and the reaction 
is stopped by the addition of S mL of ice cold buffer (20 mM Hepes-tns, 150 mM 
KCl) followed immediately by filtration throu^ a njdon filter (0.2 jim pore) and an 
additional 5 mL wash with stop buffer. 

[8971 Acvl-CoA: Cholesterol Acvl Transferase f ACAT) 

[898] Hamster liver and rat mtestinal microsomes are prepared fix}m tissue as described 
previously (Reference: (1980) 1 Biol Chem. 255, 9098) and used as a source of 
ACAT enzyme. The assay consists of a 2.0 mL incubation containing 24 fiM Oleoyl- 
CoA (0.05 |iCi) in a 50 mM sodium phosphate, 2 mM DTT pH 7.4 buffer containing 
0.25 % BSA and 200 ^g of microsomal protein. The assay is initiated by the addition 
of oleoyl-CoA. The reaction is allowed to proceed for 5 minutes at 37°C and is 
terminated by the addition of 8.0 mL of chloroform/ methanol (2: 1). To the extraction 
is added 125 fig of cholesterol oleate in chloroform methanol to act as a carrier and 
the organic and aqueous phases of the extraction are separated by centrifogation after 
thorough vortexing. The chloroform phase is taken to dryness and then spotted on a 
silica gel 60 thin layer chromatography plate and developed in hexane/ethyl ether 
(9:1). The amount of cholesterol ester formed is determined by measuring the amount 
of radioactivity incorporated into the cholesterol oleate spot on the thin layer 
. chromatography plate with a Packard instaimager. 

[8991 Various additional compoxmds noted in Tables 9-10 below can be/were made 
according to the procedures outiined above. 
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Table 11 




19001 comments below refer to the structures denoted in Table 1 1 above. According to 
additional embodiments of the invention, in the above-noted structures lA and IB, R^^ 
and R*^ can be independently selected from the group consisting o£ ethyl, n-propyl, 
n-butyl, n-pentyl, n-hexyl, iso-propyl, iso-butyl, iso-pentyl, CH2(C==0)C2H5, 
CH2OC2H5, CH2CH(OH)C2H5, and CH2CK4-picoline). 

1901] Additionally, R^ and R"* can independently be selected from the gronp consisting of 
groups (1) - (70) of Table 1 as well as the following: para-methoxy-phenyl, meta* 
methoxy-phenyl, m-(CH3)2N"Ph-, p.(CH3)2N-Ph-, Y p-((CH3)3-N^-Ph-, T m-((CH3)3- 
KT-Ph-, r p-((CH3)3-N'-CH2CH2-{OCH2CH2)2-0-Ph., I", p.(N,N- 
dimethylpipera2ine)-(N')-, CH2-(OCH2CH2)2-0-Ph-, p-CHsO-Ph-, 
3,4,dioxymethylene-Ph, m-CH30-, p-F-Ph-, 4.pyridine, N-methyl-4-pyridmium, I", 
3-pyridine, N-methyl-3-pyridinium, T , 2-pyridine, p-CHsCbC-Ph-, thienyl-2-yl, 5-Cl- 
thienyl-2-yl, p-F-Ph-, and m-CHjO-Ph. 

f902i Also, R^ can be independently selected from the group consisting of: 7-methyl, 7- 
ethyl, 7-iso-propyl, 7.tert.butyl, 70H, 7-OCH3, 7-0(iso-propyI), 7-SCH3, 7-SOCH3, 
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7-SO2CH3, 7-SCH2CH3, 7-NH2. 7-NHOH, 7-NHCH3, 7-N(CH 3)2 7-N*(CH3)3, 1' 

7- NHC(=0)CH3, 7-N(CH2CH3)2, T-NMeCHjCQzH, 7-N*(Me)2CH2C02H. V, 7-(N)- 
moipholine, 7-(N)-azetiduie, 7-(N)-N-metfaylazetidinium, Y, 7-(N)-pynx>lidme, 7-(N)- 
N-methyl-pyrrolidinium, I", 7-(N)-N'-methyIpiperazme, 7-(N)-N'- 
dimelbylpiperaziniuin, r, 7-NH-CBZ, 7-NHC(0)CsH„, 7-NHC(0)CH2Br, 7-NH- 
C(NH)NH2, 7-(2)-thiophene, 8-methyl, 8-efliyl, 8-iso-propyl, 8-tert-butyl, 8-OH, 8- 
OCH3, 8-0(iso-propyi), 8-SCH3, 8-SOCH3, 8-SO2CH3, 8-SCH2CH3, 8-NH2, 8-NHOH, 

8- NHCH3, 8-N(CH 3)2, 8-N*(CH3)3, r8-NHC(=0)CH3, 8-N(CH2CH3)2, 8- 
NMeCH2C02H, 8-l^(Me)2CH2C02H, I", 8-(N)-moipholme, 8-(N>azetidine, 8-(N)- 
N-methylazetidinhim, I', 8-(N)-pynolidme, 8-(N)-N-mediyl-pynolidnihii]i, F, 8-(N)- 
N'-methylpiperazine, 8-(N)-N'-diinetfiyIpiperaziiiiuni, Y, 8-NH<BZ, 8- 
NHC(0)C5Hii, 8-NHC(0)Cai2Br, 8-NH-C(NH)NH2, 8-(2)-lhiophene, 9-methyl, 9- 
ethyl, 9-iso-propyl, 9-teit-bulyi, 9-OH, 9-OCH3, 9-0(iso-propyl), 9-SCH3, 9-SOCH3, 

9- SO2CH3, 9-SCH2CH3, 9-NH2, 9-NHOH, 9-NHCH3, 9-N(CH 3)2, 9-N*(CH3)3, r9- 
NHC(=0)CH3. 9-N(CH2CH3)2, 9-NMeCH2C02H, 9-Nr(Me)2CH2C02H, 1% 9-(N)- 
morpholine, 9-(N)-azeddine, 9-(N)-N-methylazetidiniuin, I*, 9-(N)-pym>lidme, 9-Qf)- 
N-methyl-pyrrolidimum, I', 9-(N)-N'-mefh^piperazme, 9-(N)-N'- 
dhnethylpiperazinium, 1% 9-NH-CBZ, 9-NHC(0)C5Hn, 9-NHC(0)CH2Br, 9-NH- 
C(NI0NH2, and 9-(2)-thiopheiK. 

[903J Furthennore, may also be selected from the group consisting of: 7-(l-aziriduie), 7- 
EtS-, 7-CH3S(0)-, 7-CH3S{0)2-. 7-PhS-, 7CH3S-, 9-CH3S-, 7-CH3O-, 9-CH3O-, 7-Et- 
, 7-iPr-, 7-t-Bu-, 7-(l-pyrazole)-, 7-(l-azetidine), 6-CH3O-, 8-CH3O-, 9-CH3-, 7-CH3, 

7- (l-pyrrole), 7-(N)N'-methylpipera2ine, 7-CH3C(=CH2)-, 7-cyclpropyl, 7- 
(CH3)2NHN-, 7-(N)-azetidine, 7-(N-pyrTOlidine), 7-(CH3)2N-, 9-CH3S-, l-iCHjh^-, 
6-CH3O-, 7-CH3O-, 8-CH3O-, 7-Me-, 9-CH3, 7-(CH3)2N-, 7-cycIopropyl, 8-methyI, 8- 
ethyl, 8-iso-propyl, 8-tert-butyl, 8-OH, 8-OCH3, 8-0(iso-propyl), 8-SCH3, 8-SOCH3, 

8- SO2CH3, 8-SCH2CH3, 8-NH2. 8-NHOH, 8-NHCH3, 8-N(CH3)2, 8-K'(CH3)3, 1", 8- 
NHC(=0)CH3, 8-N(CH2CH3)2, S-NMeCHzCOjH, 8-N*(Me)2CH2C02H, I", 8-(N)- 
moipholine, 8-(N)-azetidine, 8-(N)-N-methylazetidiniuin, I", 8-(N)-pyiTolidine, 8-(N)- 
N-methyl-pyrrolidinium, I", 8-(N)-N-mediyl-morpholinium, I', 8-(N)-N'- 
methylpiperazine, 8-(N)-N'-dimethyIpiperazinium, I', S-NH-CBZ, 8-NHC(0)C5Hii, 
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8- NHC(0)CH2Br, 8-NH-C(NH)NH2, 8-(2)-thiophene, 9-methyl, 9-ethyl, 9-iso- 
propyl, 9-tert-butyl, 9-OH, 9-OCH3, 9-0(iso-propyl), 9-SCH3, 9-SOCH3, 9-SO2CH3, 

9- SCH2CH3, 9-NH2, 9-NHOH, 9-NHCH3, 9-N(CH3)2, 9-]>r(CH3)3, I", 9- 
NHC(=0)CH3, 9-N(CH2CH3)2, 9-NMeCh2C02H, 9-N^(Me)2CH2C02H, 9.(N)- 
moipholine, 9-(N)-azetidine, 9-(N>N-methylazetidinium, 1% 9-<N>-pyn'oUdme, 9-(N)- 
N-methyl-pyrrolidinium, T, 9-(N)-N-methyl-morpholinium, I", 9-(N)-N'- 
methylpiperazine, 9-(N)-N'-dimethylpipera2mium, I", 9-NH-CBZ, 9-NHC(0)C5Hn, 
9-NHC(0)CH2Br, 9-NH<C(NH)NH2, 9-(2)-thiopheiie, 7-OHC3, 8.OCH3, 7-SCH3, 8- 
SCH3,and6-OCH3. 

[904] and R^^ an be selected fix)m among substitated and imsubstituted Q to C|o alkyi 

wherein the substituent(s) can be selected from among alkylcarbonyl, alkoxy, 

hydroxy, and nitrogen-containing het^cycles joined to the Ci to Cio alkyl through an 

ether linkage. Substituents at the 3-caibon can include ethyl, n-propyl, n-butyl, n- 

pentyl, isobutyl, isopropyl, -CH2(X=0)QiH5, -CH2OC2H5 and -CH20-<4-picoline). 

Ethyl, n-propyl, n-butyl, and isobutyl are preferred. In certain particularly preferred 

compounds of the present invration^ substituents R^ and R^^ are identical, for 

example n-butyl/n-butyl, so tiiat the compound is achiral at the 3-carbon. Eliminating 

optical isomerism at the 3-carbon simplifies the selection, synthesis, separation, and 

quality control of the compound used as an ileal bile acid transport inhibitor. In both 

compounds having a clural 3-carbon and those having an achiral 3-carbon, 

substituents (R^ on the benzo ring can include hydrogen, aiyl, alkyl, hydroxy, halo, 

alkoxy, alkylthio, alkylsulfonyl, haloalkyi, haloalkoxy, (N)-hydroxy-carbonylalkyl 

amine, haloalkylthio, haloalkylsufinyl, haloalkylsufonyl, amino, N-alkylamino, N,N- 

dialkylamino, (N)-alkoxycaibamojd, (N)-aryloxycaibamoyl, (N)- 

aralkyloxycarbamyoyl, trialkylammonium (especially with a halide counterion), (N)- 

amido, (N)-alkylamido, -N-alkylamido, -N,N-dialkylamido, (N)-haloalkylamido, (N)- 

sulfonamido, (N)-alkylsulfonamido, (N)-haloaIkylsulfonamido, caiboxyalkyl-ammo, 

trialkylammonium salt, (N)-carbamic acid, alkyl or benzyl estr, N-acylamine, 

hydroxylamine, haloaylamine, carbohydrate, tiiiophene a trialkyl ammonium salt 

having a carboxylic acid or hydroxy substiuent on one or more of the alkyl 

substituents, an alkylene bridge having a quaternary ammonium salt substituted 

thereon, -[0(CH2)wlx-X where x is 2 to 12, w is 2 or 3 and X is a halo or quaternary 
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anunomum salt, and (N)-nitrogen containing heterocycle wherein the nitrogen of said 
. heterocycle is optional quatemized. Among the preferred species which may 
constitute are methyl, ethyl isopropyl, t-butyl, hydroxy, methoxy, ethoxy, 
isopropoxy, methylthio, iodo, bromo, fluoro, methylsulfmyl, methylsulfonyl, 
ethylthio, amino, hydroxylamine, N-methylamino, N,N-dimethylaimno, N,N- 
diethylamino, (N)-benzyloxycarbamoyl, trimethylammonium, A,-NHC(=0)C5Hii, - 
NHC(=0)C6Hi3, carboxyethylamino, (N)-morpholinyl, (N)-azetidinyl, (N)-N- 
methylazetidinimn A, {N)-pyrrolidtnyl, pyrrolyl, (N)-N-methylpyridinium A, (N)-N- 
methylmoipholinium A, and N-N'-methylpiperazinyl, (N)-bromomethylamido, (N)- 
N-hexylamino, thiophene, -N^(CH3)2C02H F, -NCH3CH2C02H, -(N)-N'- 
dimethylpiperazmium V, (N)-t-butyloxycarbamoyl, (N)-inethylsulfonamido, (N)N'- 
methylpyrrolidinium, and -(OCH2CH2)3l, where A is a pharmaceutically acceptable 
anion. The benzo ring is/can be mono-substituted at the 6, 7 or 8 position, or 
disubstituted at the 7- and -8 positions. Also included are the 6,7,8-trialkoxy 
compounds, for example the 6,7,8-trimethoxy compounds. A variety of other 
substituents can be advantageously present on the 6, 7, 8 and/or 9-positions of the 
benzo ring, includes, for example, guanidinyl, cycloalkyl, carbohydrate (e.g, a 5 or 6 
carbon monosaccharide), peptide, and quatemary ammoniima salts linked to the ring 
via poly(oxyalkylene) linkages, e.g., -(OCH2CH2X-N^*^R^'^R^^A, where x is 2 to 10. 

[905] As various changes could be made in the above methods and apparatus without 
departing from the scope of the invention, it is intended that all matter contained in 
the above description be interpreted as illustrative and not in a limiting sense. All 
documents mentioned in this q)plication are e?q>ressly incorporated by reference as if 
fully set forth at length. 

[906] All patents, publication or other references mentioned in this application are 
incorporated herein by reference in their entirety. When introducing elements of the 
present invention or the preferred embodiment(s) thereof, the articles "a", "an", "the" 
and "said" are intended to mean that there are one or more of the elements. The terms 
"comprising", "including" and "having" are mtended to be inclusive and mean that 
there may be additional elements other than the Usted elements. 
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WHAT WE CLAIM IS: 
1. A compoimd of Formula I: 




I 



wherein: 

j is 0, 1 or 2; and 

•misO, 1,2, 3 or 4; and 

R*"^ and R^^ are indepeadently selected from hydrogen and alkyl; and 

R^ and R^® are independwitly selected from hydrogoi, alkyl, alkenyl, alkynyi, 
cycloalkyl, cycIoalkylalk)d, aryl and aralkyl; or 

R^^ and R^^ together with the carbon atom to which they are attached form a 
C3.10 cycloalkyl group; and 

one of Z and Y is NR^ and the other of Z and Y is CHR"*; 

wherein R^ and R"* are independently selected from the group consisting of 
hydrogen, 0x0, acyl, thioacyl, and R^; and 

wherein R^ is selected from the group consisting of alkyl; cycloalkyl; alkenyl; 

alkynyi; aryl; heterocyclyl; quaternary heterocyclyl; -OR^; -SR^; -S(0)R^; -S02R^; 
and -S03R^; 

wherein the R^ alkyl; cycloalkyl; alkenyl; alkynyi; aryl; heterocyclyl; and 
quaternary heterocyclyl radical is substituted with one or more radicals independently 
selected from the group consisting of halogen; -CN; -N02; 0x0; aDgrl; polyalkyl; 
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haloalkyl; hydroxyalkyi; cq«:loaIkyl; alkenjd; alkynyl; arjd; heterocyclj^; quaternary 

heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; - 

S(0)R^^; -S02R*^; -S03R^^; -NR^^OR^"^; -NR^^NR^^R^^; .C02R^^; -OM; -S02 

OM; -S02NR^3r^'^; -C(0)NR%^'^; -C(0)OM; -COR^^; 'NR^^C(0)R^'^; - 
NR^^C(0)NR^^R^ VnR^^COiR^"^; -0C(0)R^^ -0C(0)NR^^R^^; -NR^^SOR^^ - 

NR'^SOzR""*; -NR^^SONR^^R*^; -NR^^SCbNR^^'^ -PR^^R^"^; - P(0)R^^R^'^; -P'^R 

13r^^R^ V; ^P(Or13)Or1^; -S-^R^^^^ V; and -N-^rI^r^^I V; and 

wherein the alkyi, polyalkyl, haloalkyl, hydroxyalkyi, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemaiy heterocycljd, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may be further substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocycljl; arylalkyl; heterocycl>dalkyl; 

quaternary heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)R^; -S02R^; -S03R^;- C02R^; - 

CONr\^; -N'^rVr^As -P(0)r'^R^; -PrV; -P"^r\^R V; and -PCOXOrVr 

^;and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyi, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkjd, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may have one or more carbons 
replaced by -Os -NR^-; -lirtlVA' ; -S-; -SO-; -SO2-; -S VA"-; -PR^-; -P(0)R^-; - 
P'^^R^A'-; orphenylene; and 

7 8 

wherein R and R° are independently selected from the group consisting of 
hydrogen; and alkyl; and 
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wherein R^, R , and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylanunoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaiyl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 
1112 

whorein R* and R*^ are independmtly selected from the groi^ consisting of 
hydrogen; -CN; halogen; oxo; alkyi; alkenyl; alkynyl; aryl; heterocyclyl; aiylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

11 19 

R^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R*"*, and R^^ are indq)endently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalk)d; hetarocycl^alkyl; quatemaiy 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkjd; alkylammoniumalkjd; 
aminoalkyl; aminocaibonylall^l; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; andpolyether, or 

wherein R^^and R'^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of 0x0, carboxy, and quaternary 
salts; or 

wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a (jyclic ring; and 
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wherein the R^'^, R^^, and R^-^ alkyl; haloalkyi; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; aiylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyedier radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; aHcyl; haloalkyi; hydroxyallQd; sulfoalkyi; alkeayl; alkynyl; aryi; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclj^alkjl; carboxy; carboxyalkyl; 

guanidinyi; -OR^^; -NR^R^°; -N^R%%^A"; -SR^^; -S(0)R^; -S02R^; 

-S03R^^; .C02R^^; -CONR^R^^; -S02NR%^^; -PO(OR^^)OR^'^; -P V®; 

-P'^R^R^^R^As -S'^R^R^ V; and carbohydrate residue; and 

wha-ein the R^*', R^^, and R^^ alkyl; haloalkyi; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocycljd; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonjialkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^s -N^R^R^^A s -Ss -SO; -SO2S -S"^R -PR^ 

-; -P^R^R^^A'-; -P(0)R^-; phenyloie; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^" and R^ ' are independently selected from the group consisting of 

R^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 

one or more R^ radicals are independently selected from the group consisting of 
R^, hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; polyalkyl; haloalkyi; 
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hydroxjralkyl; alkaiyl; alkynyl; arjd; h^eroqrelyl; quatemaiy heterocyclyl; arylalkyl; 
heterocyclylalkyi; polyether; acyloxy, -OR^^; -NR^^rH. .gj^lS. .s(o)r13. .s(0)2R 
-S03R^^; -S'*"R^^R^ V; -NR^^OR^"*; -NR^%1^'*r1^; -C02R^^; -OM; -S02 
OM; -S02NR^^R^'^; -hfR"'C(0)R"; -C(0)NR^^R^'*; -C(0)OM; -COR^^; -OR^^; - 
S(0)NR^3r^'^; -Nr1%^^; -NrI^OR^"*; -N'^R^^R^^ V; -PR^^^'^; -P(0)R^^R 
; amino add residue; peptide residue; polypeptide residue; and 

carbohydrate residue; 

wherein flie alkyl; cycloalk>d; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkyayl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyi; polyether, acyloxy radicals 
optionally may be further substituted with one or more radicals selected from the group 

consisting of halogen; -CN; oxo; -OR^^; -NR^R^^; .N"^R%10r^A-; -SR^^; -S(0)R^ 

; .S02R^; -S03R^^; -C02R*^; -CONR%^®; .S02NR%*°; -PO(OR^^OR*^; -P^R^® 

; -P^R%^ ^R^^A'; -S"^R^R^ V; and carbohydrate residue; and 

wherein the R^ quaternary heterocyclyl radical optionally may be substituted 
with one or more radicals selected from the groiq) consisting of halogen; -CN; -N02; 
oxo; alkyl; qrcloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; alkynji; aryl; 

heterocyclyl; arylalkyl; heterocyclj^alkjd; polyether; •OR*''; -NR^-^R*^; -SR*^; - 
S(0)R*3; -S02R^^; -S03R*^; -NrI^OR*"*; -NR^^NR*"^*^; -C02R*3; OM; -S02 
OM; -S02NR*3r*'^; .C(0)NR*2r1'^; -C(0)0M; -COR^^; -P(0)R*%*'^; -P^^R*"^; - 
p-fRl3,^14j^l5^.. -P(Or13)Or1< VrI^R* V; -N-^rI^rI^rIS^-. 
carbohydrate residue; and 

wherein tiie R^ radicals comprising carbon optionally may have one or more 
carbons replaced by -O-; -NR*^-; -N"^R*^R* V-; -S-; -SO-; -802-; -S^R^^A"-; -PR 
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13^. -P(0)R^^-; -PR^'^R^ ; -P R R A phenylene; amino acid residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyether; or polyalkyl; wherein 

said phenylene; amino acid residue; peptide residue; polypeptide residue; carbohydrate 

9 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR 
S -nVr^ Vs -S-; -SOs .S02-; -sVa's -PR^-; -pVr^ V-; or-P(0)R^• and 

wherein R^ ^ is selected from the group consisting of alkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocycljd; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycarbonjd; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 

wherein the R*^ alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 

heterocyclyl; aryialkjd; heterocyclylalkyl; acyl; alkoxycarbonyi; arjdalkoxycarbonyl; 

and heterocyclylalkoxycarbonyl radicals optionally may be substituted with one or 

o 

more radicals selected from the group consisting of halogen; -CN ; NO2; 0x0; -OR ; - 

NR%^°; -N^R^R^ ^R^ V; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; -CONr\ 

^^; -S020M; .S02NR^R*®; -PR^R*®; -PCOR^^pR^"*; ^PO(OR^ ^R^''; and - 
C(0)OM; or 

a pharmaceutically accq)table salt, solvate, or prodrug thereof, 

provided that at least one ofR^R'^andR^ is R^; and 

provided that at least one of the following conditions is satisfied: 

(a) the R^ moiety possesses an overall positive charge; 

(b) the R^ moiety comprises a quatemaiy ammonium group or a quaternary 
amine salt; 

(c) the R^ moiety comprises a phosphonic add group or at least two carboxyl 
groups; or 

(d) the R^ moiety comprisea a polyethylene ^ycol groiq> having a molecular 
weight ofat least 1000. 
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2, A compound of Claim 1 wherein R is aryl substituted with one or more 
radicals independently selected fiom Ae group consisting of halogen; -CN; -N02; oxo; 
alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyi; arylalkyl; hetorocyclylalkyl; polyefher; -OR^*'; - 

NR^^R^'^; -SR^^; -S(0)R*^; -S02R^^; -S03R^^; -NR^^OR*"*; -NR^^NR^^^; - 

C02R^^; -OM; -S020M; -S02NR^^R^'^; -C(0)NR^3r^'^; -C(0)0M; -COR^^; - 
NR*^C(0)R''^; -NR^^C(0)NR*^R^^ -NR^^COzR^"*; -0C(0)R*^ -0C(0)NR^^R^^ - 

NR^^SOR*^ -NR^^SOzR^^; ->fR'^SONR^^R^^ -NR^^SOaNR^^R^^ -PR^^R^"*; .P(0)R 
13r14. .p+r13r14r15^.. .P(Or13)Or14. .s+rBrI .N-^R^^l W; 

and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alken>4, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ aryl optionally may be further substituted with one or 
more radicafls selected fipom the group consisting of -CN; halogen; hydroxy; 0x0; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocycljd; arylalkyl; heterocyclylalkyl; quatemary 

heterocyclyl; «OR^; -Nr\^; -Sr'^; -S(0)r'^; -S02R^; -S03R^;- C02R^; -CONr'^R^ 

; -N^r'^R^R^A-; -P(0)R V; -PR V; -P^R Wa"; and -P(0)(Or''pR^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocycljialkyl, and 
polyether substituents of the R^ aryl optionally may have one or more caibons replaced 

by -O-; -Nr'^.; -N'^r'^R^As -S-; -SO-; -S02s -S^rV-; -Pr'^-; -P(0)R^-; -P"^r\^ 
A"-; or phenylene; and 

wherein R^ and R^ are independently selected from the group consistuag of 
hydrogen; and alkyl; and 
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wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

11 19 

wherein R and R are independratly selected from the groxq) consisting of 
hydrogen; -CN; halogen; oxo; allgd; alkenyl; alkyn)d; aijd; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR%^°; or 
11 12 

R and R together with the caifoon atom to which th^ are attached form a 

cyclic ring; and 

wherein R^'', R^^, and R^^ are independenfly selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkmyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quatmiary 
heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonjdalkyl; and polyether, or 

wherein R^^and R'^ together wift the nitrogen atom to which fliey are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherdn R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cycUc ring; and 

wherein the R^^, R^^ and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alken>i; 
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alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkyiheterocyclylalkyl; 
alkylammoniumalkyl; axninoalkyl; aminocarbonylal]^; a]]c/lamihocarbonylalkyl; 
carboxyalkylaininocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkjd; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; .NR%^°; -N^^R^^^R^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; "CONR^R^^; -SOlNR^^^; -PO(OR^^0R^'^; -P^R^^; -P^R^R^^R^^As 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkmyl; 
alkynyl; aryl; heterocyclyl; quatemaiyheterocgrclyl; aiylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkyiheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^s -N'^^R^R^ -S-; -SO-; -SO2-; -S'^'rV-; -PR^ 

-; -P^R^R^^A'-; -P(0)R'-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^ ^ are independently selected from the group consisting of R 

n 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

3. A compound ofclaim 2 wherein R^ is: 
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II 



wherein 

kisO, 1,2, 3 or 4; and 

one or more R^^ are independently selected firom the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; axyl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether, -OR^^; -Nr1%^^; -SR^^; -S(0)R^3; -S02R^^; -S03R 

-NR^^OR^^; -NR^^NR^^^^; -C02R^^; -OM; -S020M; -S02Nr1%^'^; - 

C(0)NR^3r1'^; -C(0)0M; -COR^^; -NR^^C(0)R^^; -NR^^C(0)NR^V^; - 
NR'^COaR^"^; -0C(0)R"; -0C(0)NR^^R^^; ->fR^^SOR"^ -NR^^SOaR^^ - 

NR^^SONR'^'^ -NR'^SOzNR^^^^ -PR^^R*"*; .P(0)R^^R^^ -P'^R^^R^'^R^ V; - 

P(OR^ ^R^^ -S'^R^^R^ V; and -N^R^^R^^ V; and 

wherein the R^^ alkyl, polyalkyl, haloalkyl, hydroxyalk>d, cycloalkyl, alkenyl, 
alkynyl, aiyl, heteroqrclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether radicals optionally may he further substituted witii one or more radicals 
selected from the group consisting of -CN; halog»; hydroxy, oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 

heterocyclyl; ^Or'^; -Nr\^; -SR^; -S(0)R'^; 'S02R^; -S03R^;- C02R^; -CONr'^R^ 

; -N'^R Vr^As "P(0)R V; -PR V; -P^r'^R^rV; and -P(0)(OrVr^; and 
wherein the R'^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkjl, 
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alkmyl, alkynyl, aryl, heterocycljd, quatemaiy heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether radicals optionally may have one or more carbons 

replaced by -O- -Nr'^S -N^R Va"-; -S-; -SO-; -S02-; -S"^R V-; -Pr'^-; -P(0)R^s - 
+ 78 

P R R A'-; or phenylene; and 

wherein R and R® are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; aiylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxjiieterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylanuno; and acyl; and 

wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aiyl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

q^cloalkenyi; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^*^; or 

11 17 

R^ ^ and R^ together with the carbon atom to which they are attached form a 
cyclic ring and 

wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which fliey are 
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attached fom a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^'', R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocycljd; quatanaiy hetax>cyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkjdarylalkjd; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylaDQi; alkylaminocaibonylalkjd; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally maybe substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkyayl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; -N"^R%^°R^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR%^^; -S02NR%^°; .PO(OR^^)OR^'^; -P^^^; -P"^R^R^%^^As 

-S^^R^R^^A-; and carbohydrate residue; and 

wherem the R^^, R^^, and R*^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; axylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^s -N'^R^R^ V-; -S-; -SOs -SO2S -S'^rV-; -PR^ 

-; -P^R^R^^A^-; -P(0)R^"; phenylene; carbohydrate residue; amino add residue; 
peptide residue; or polypeptide residue; and 
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wherein R^^ and R^^ are independently selected from the group consisting of R 
^ and M; and 

wherein A is a phaimaceutically acceptable anion and M is a phannaceutically 
acceptable cation. 



4. A compound of claim 3 wherein R^ is: 



ha 



wherein R'' is as defined in Claim 3. 



■ 5. A compound of claim 3 wherein is: 




IIB 



wherein R'^ is as defined in Claim 3. 



6. Acompoundof claims wherein: 
R' is R^' and 
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R"* is selected from the group consisting of hydrogen and alkyL 

7. Acomponndof claims wherein: 

is selected from the group consisting of hydrogen and alkyl; and 
R'isRl 

8. A compound of claim 3 wherein: 
is R^^ and 

R^ is selected from the groiip consisting of hydrogen; oxo; alkyl; cycloalkyl; 

aryl; heterocyclyl; acyl, thioacyl, and -OR^; 

wherein the R^ alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogen; -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalksd; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; polyether; -OR^^; - 

Nr13r14. .sr13. .s(0)R^^; -S02R^^; -S03R*^; -NR^^OR^'^; -NR^^NR^^hll^; - 

C02R^^; -OM; -S020M; -S02NR^3r^'^; "C(0)NR^%^'^; .C(0)0M; -COR^^; - 
NR^^C(0)R^^; -NR^^C(0)NR^^^^; -NR^^COsR^"^; -OC(0)R^^ -OC(0)NR*^R^^ - 

NR^^SOR*^; -NR^^SOzR'^ -NR'^SONR^^R^^ -NR^SOzNR^'^R^^ -PR^^R^'*; .P(0)R 
1%14; -P^r13j^^4r15^-. .p(or13)or14; .s^r13r1 -nV^rI^rISa. 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R"* radical optionally may be furthw substituted with one 
or more radicals selected from the group consisting of -C3^; halogm; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; aiylalkyl; heterocyclylalkyl; 
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quaternary heterocyclyl; -Or'^; -NrV; -Sr'^; -S(0)r'^; -S02R^; -S03R^;- C02R^; - 
CONr\^; •N^^r'^R^R^As -P(0)R V; -Pr'^R^; -P"^R VrV; and -P(0)(Or'^)OR 
^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R"* radical optionally may have one or more carbons 

replaced by -Os -Nr'^s -N^rVa's -S-; -SO-; -S02-; -S'^'r'^A -; -PR^-; -P(0)r'^-; - 

P R R A"-;orphenyiene;and 

wherein R and R are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^®, and R^ are indepmdently selected from flie group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; hetm)cyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 
11 17 

wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloallQl; 

(ycloalkenjd; haloalkyl; hydroxyalkyl; cyanoalkjd; -OR^; -NR%*^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and .CONR%^^; or 

R and R^^ together with the caibon atom to which they are attached form a 
cyclic ring; and 

wherem R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
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heterocyclyl; quaternary heteroQ^cljd; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyi; alkylarylalkyl; alkjtoeterocyclylalkyl; alkylanmioniumalkyl; 
aminoalkyl; aminocarbonyialkyl; alk3daniinocaibon)dalkyl; 
carboxyalkylaminocarbonylalk^; and polyether; or 

wherein R^^and R^^ togetherwiflifhenitrogenatomto which they are 
attached form a mono- or polycycUc heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein flie R^^, R^^, and R^^ alkyi; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylhetorocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonyialkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quatranary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^^^; -N"^R%%^A-; -SR^^; -S(0)R^; -S02R^; -SOSR^^; 

.C02R^^; -CONR^IO; -S02l^V^; -PO(OR^^)OR^'^; -P^R^^; -pVr^ V^A-; 

-S'^'R^R^^A-; and carbohydrate residue; and 

wherein the R^'', R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarydalkyl; alkylheterocyclylalkyl; 
alkylanmioniumalkyl; aminoalkyl; ammocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one 
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or more carbons replaced by -NR^S -N^R^R^ V-; -S-; -SO-; -SOiS -S'^rV-; - 

PR^-; -P^R^R^^A'-; -P(0)R^-; phoiyleae; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R*^ are indq)eQdently selected from the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation. 

9. A compound of claim 3 wherein: 

R^ is selected from the group consisting of hydrogra; oxo; alkyl; cycloalkyl; 

aryl; heterocyclyl; acyl, thioacyl, and -OR^; 

wherein the R^ alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogen; -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

13 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^*^; - 

NR^^R^^ -SR^^; -S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^^^^; - 

C02R^^; -OM; -S020M; -S02NR^%*'^; -C(0)NR^^R^'^; -C(0)OM; -COR^^; - 
NR"C(0)R'^ -NR"C(0)NR*^*'; -NR^COzR'"; -0C(0)R"; -OC(0)NR"r'^; - 

NR'^SOR''*; -NR'^S02R"'; -NR^SONR'^R'^ -NR"S02NR'^R^^ -PR^^R^"^; -P(0)R 

13r1^; -P-^r13j^1 W; W Vr^^ -S-^R^^I V; and -N+rI^rI^ISa"; 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, ai^alk}d, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally maybe further substituted with one 



405 



wo 02/08211 



PCTAJSOl/23533 



or more radicals selected from die groiq) consisting of -CN; halogen; hydroxy, oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quaternary heterocycljd; -Or'^; -NR V; -Sr'^; .S(0)r'^; -S02r'''; -S03R'^;- C02R^; - 

CONR V; -N Vr Vas -P(0)rV; -PrV; -P Vr Va"; and .P(0)(Or'^)OR 

^;and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may have one or more carbons 

replaced by -0-; -Nr'^-; -N Vr -S-; -SO-; -S02-; -S Va"-; -Pr'^-; -P(0)R '^-; - 

P'^R^R^A"-; orphenylene; and 

wherein R^ and R^ are indepaidentiy selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, r'^^, and RW are independentiy selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; aDcenyi; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^'^ are independentiy selected from the group consisting of 
hydrogen; -O^; halogen; oxo; alkyl; alkenyl; alkynyl; arjd; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%*^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cyclic rings and 
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whCTein R^**, , and R are independently selected from the group 
consisting of hydiogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^^ together with the nitrogen atom to which tibey are 
attached form a mono- or polyQ^lic heterocyclyl that is optionally substituted with one 
or more radicals selected from the groiq) consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyi; 
alkylammoniimialkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenjd; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR%^°; -N^rV^R^A"; -SR^^; .S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R*^; -S02NR%^^; -P0(0R^ Vr^^; -P^R^°; -P^R^R^ V^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkj4; heterocyclylallqd; 
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quaternary heterocyclylalkyl; alkylar^lalkyl; alkylheterocyclylalkyl; 
alkylammoniuxnalkyl; aminoalkyl; aminocarbonylalkyl; alkjdaminocaibonylalkyl; 
carboxyalkylaminocaAonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^s -N"*'R^R^^A s -S-; -SO-; -SO2-; -S'^rV-; -PR^ 

-P^R^R^^A -P(0)R^-; phenylene; carbohydrate residue; amino add residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 
RMsR^ 

10. A compound of claim 3 wherein: 

R^^ is independently selected from the group consisting of -OR^"^, -NR^^R^^, - 
Nr"c{0)R^'^, -0C(0)NR^^R^^ and -NR^^S02R^^ and 

wherein R^^, R^"^, and R^^ are independently selected from the group 
consisting of alkyl, polyether, aryl, quatemary heterocycle, aiylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, alkylheterocyclylalkyl, and alkylammoniumalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N^R^R^ ^A- 

, and 

wherein R^^, R^"^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quatemary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^^^, -N^R^R^ ^R^^A", - 

CONR^R^^, and -PO(OR*^)OR^'', and 
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wherein R and R are independently selected from the groiq) consisting of 
hydrogen, alkyl, heterocyclylalkyl, csarboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 

wherein R and R are independently alkyl; and 

wherein A' is a pharmacentically accepftable anion and M is a phannaceutically 
acceptable cation. 

11. A compound of claim 3 wherein: 

R^^ is independently selected from the group conasting of -OR^^, -NR^^R^^, - 

NR^^C(0)R^'^, -OC(0)NR'^^^ and -NR*^S02R*'^, and 

wherein R^'', R^"*, and R^^ are independently selected from the group 
consisting of polyether, arji, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, and alkylheterocyclylalkyl, 

wherein R^^, R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^^, -N Vr^ ^R^ V, - 
CONR^^®, and -PO(OR^ a^id 

wherein R^ and R^ ^ are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, caiboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 
11 19 

wherein R and R are mdependently alkyl; and 

wherein A" is a phannaceutically acceptable anion and M is a phannaceutically 
acceptable cation. 
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12. Acompoundof claim 10 wherein R is: 



HA 



wherein R" is as defined in Claim 10. 



13. A compound of claim 10 wherein is: 




nB 



wherein R'^ is as defined in Claim 10. 



14. A compound of claim 10 wherein R'^ is selected fmm tiie group consisting 



of: 
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R= 1000 MW PEG 




O 1^ 



Me 



N !i N XOgH 
O ' 



CO2H and 




CI 



15. A compound of claim 3 wherein: 
jis2; 

R^"^ and R^^ are independently selected firom hydrogen and alkyl; and 
R^^ and R^^ are independently selected from hydrogen and alkyl. 
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16. A compound of claim 3 wherein: 
jis2; 

R^"^ and R^'* are hydrogen; and 

R*^"^ and R^^ are independently selected from alkyL 

17. A compound of claim 3 wherein: 

jis 2; 

R^"^ and R*® are hydrogen; and 

R^"^ and R^^ are independently selected from ethyl, propyl and butyl. 

18. A compound of claim 3 wherein j is 1 or 2. 

19. AoompoimdofclaimS whereinjis2. 

20. A compound of claim 3 wherein R^^ and R^® are hydrogen. 

21 . A compound of claim 3 wherein R^ and R^^ are independently selected from 
the group consisting of hydrogen and Ci^alkyL 

22. A compound of claim 3 wh^ein R^ and R^^ are independently selected fit)m 
the group consisting Ci^kyl. 

23. A compound of claim 3 wherein R^ and R^^ are the same aUkyl. 

24. A compound of claim 3 wherein R^ and R^ are each n-bulyl. 

25. A compound of claim 3 wherein one of R^^ and R^ is ethyl and the other of 
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R^^andR^^isn-butyL 

26. A compound of claim 3 wherein one or more R^ are independmtly selected 
fix)m mefhoxy and dimetfaylantiino. 

27. A compound ofclaim 3 wherein 
j is 1 or 2; 

R^"^ and R^^ are hydrogen; 
R^ and R^^ are n-butyl; and 

one or more R^ are independmtly selected from metfaoxy and dimethylamino. 

28. A compound of claim 3 wherein 

j is 1 or 2 ; 

R'^ and R^^ are hydrog^; 

one of R^ and R^® is efhjd and the otha: of R^ and R^^ is n-butyl; and 

one or more R^ are independently selected from metfaoxy and dimethylamino. 

29. A compound of claim 1 corresponding to Formula lA: 




IB 



R 



R 



2A 



2B 



lA 



wherein: 



j is 0, 1 or 2; and 
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mis 0,1,2, 3 or 4; and 

R^^ and R^® are independently selected from hydrogen and alkyl; and 
R^^ and R^ are indepmdentiy selected from hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl, and aralkyl; or 

R^^ and R^® together with the carbon atom to which they are attached form a 

C3-7 cycloalkyl group; and 

and R^ are independently selected from the group consisting of hydrogen, 
0x0, acyl, thioacyl, and R^; and 

wherein R^ is selected from Hie group consisting of alkyl; cycloalkyl; alkenyl; 

alkynyl; aryl; heterocyclyl; quaternary heterocyclj^; -OR^; -SR^; -S(0)R^; -S02R^; 

and -S03R^; 

wherein the R^ alkyl; cycloalkyl; alkenyl; alkynyl; aryl; hetwocyclyl; and 
quatemary heterocyclyl radical is substituted with one or more radicals independently 
selected from the gro\q> consisting of halogra; -CN; -N02; 0x0; alkyl; polyalkyl; 
haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quatemary 

heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^-'r^'*; -SR^^; - 

S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^'^R^^; -C02R^^; -OM; -S02 

OM; -S02NR^^R^^; -CCONR^^R^"*; -C(0PM; -COR^^; -NR"C(0)R^^ - 
NR'^C(0)NR^'^R*^; -NR'^C02R^'^; -0C(0)R^^ ^0C(0)NR*^R'^; -NR^^SOR^^; - 

NR^^S02R^'^; -NR^^SONR^ .NR^^SOiNR''^*^ -PR^^R^"*; -POT^^R^"^; -P"^R 
13j^l4j^l5^-. .p(oR^3pj^l4. .sV^R^ V; and -N'^'rI^R^ W; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may be further substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxy; 0x0; 
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alkyl; cycloalkjd; alkenyl; alkynyl; aiyl; hetCTocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclyl; -Or'^; -Nr\^; -Sr'^; -S(0)r'^; -S02R^; -S03R^;- C02R''; - 
CONR V; .N"**R VrV; .P(0)R V; -PrV; -P'^R Vr V; and -P(0)(OR 
^; and 

wherein the alkyl, polyalkyi, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocycljd, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may have one or more carbons 

replaced by -O-; -Nr''-; -N'^R W-; -Ss -SO; -S02s -S"*'R Vs -PR^-; -P(0)r''s - 

P^R^R^A*-; orphmylene; and 

wherein R^ and R^ are mdependently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocycl3dalkyI; caiboxyalkyi; alkoxyalkyl; 
caiboalkoxyalkyl; carboxyaryl; carboxj^eterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogai; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocycljdalkji; carboxyalkyl; alkoxyalkyl; caiboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^®; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R* ^ and R^^ together with the carbon atom to which fliey are attached fonn a 
cyclic ring; and 

wherein R^^, R^"*, and R^^ are independently selected from the group 
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consisting of hydrogen; alkjd; haloalkyl; cycloalkyl; polyalkyi; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclj^; aiylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkjd; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

wherein R^^and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^^ together with the nitrogm atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"^, and R^^ alkyi; haloalkyl; cycloalkyl; polyalkyi; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanMnoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; hrterocyclyl; 
quatOTiary heterocyclyl; quatemary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR%^°; -N^^rV^^A"; -SR^^; -S(0)R^; .S02R^; -S03R^^; 

-C02R*^; -CONR^R^^; -S02NR%^^; .PO(OR^^)OR^''; -P^R^^; -P"^r\^^R^^As 

-S^R^R^^A-; and carbohydrate r^due; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyi; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; aiylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanmioniumalkyl; aminoalkyl; aminocarbonylalkyl; 
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alkylaminocarbonjdalkyl; carboxyalkylaminocarbonylalkyl; and polyeft^ 

optionally may have one or more carbons replaced by -NR^-; -N^R^R^ ^A"-; -S-; - 

SO-; -SO2S -S"^rVs -PR^S -pVr^^A'-; -P(0)R^s phenylene; carbohydrate 
residue; amino acid residue; peptide residue; or polypeptide residue; and 

whCTein R^^ and R^^ are independently selected fix)m the group consisting of R • 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation; and 

one or more R^ radicals are independently selected fiom the group consisting of 
R^, hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; polyalkjd; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether, acyloxjr, -OR^^; -NR^^R^"*; -SR^^; -S(0)R^^; -S(0)2R 

^^; -S03R^^; -S^R^ W; -NR^^OR^"^; -NR^^NR^'bl^^; -COiR}^ -OM; -S02 

OM; -S02Nr1^R^'^; .NR^^C(0)R^^ -C(0)lSfR^^R*'^; -C(0)OM; -COR^^; -OR^^; - 

S(0)NR^%^'^; -NR^^R^^; -NR^^OR^"*; -N'^R^^^'^R* V; -FR^^R^"^; -P(0)R^3r 

-P"^R^^R^ ^A"; amino acid residue; peptide residue; polypq)tide residue; and 
carbohydrate residue; 

wherdn the R^ alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyethar; acyloxy radicals 
optionally may be further substituted with one or more radicals selected from the group 

consisting of halogen; -CN; 0x0; -OR^^; -NR%^^; -N"^R^R%^A'; -SR^^; -S{0)R^ 

; -S02R^; -S03R^^; -C02R^^; -CONR^R^^; -S02NR^R^^; -PO(OR^^OR^^; -P^R^^ 

; -P"^R^R^ ^K^^A'; -S"^R%^^A'; and carbohydrate residue; and 

wherein the R^ quaternary heterocyclyl radical optionally may be 

419 



wo 02/08211 



PCT/USOl/23533 



substituted with one or more radicals selected from the group consisting of halogen; - 
CN; -N02; oxo; alkyl; cycloalkyi; polyalkyl; haloalkjd; hydroxyalkyl; aUcenyl; alkynyl; 

aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; - 
S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^"^^^; -C02R^^; OM; -S02 
OM; -S02NR^3r14. .c(0)NR*3r14. .c(0)OM; -COR^^; .P(0)R^ V^; -P^^R*"*; - 
p+j^l3j^l4j^l5^-. .p(or13)or14j .sV^R^ V; -N+rI^r^I V; and 
carbohydrate residue; and 

wherein the R^ radicals comprising carbon optionally may have one or more 

carbons replaced by -Os -NR^^s -N^R^^^ V-; -Ss -SO-; -S02s -S"^R^^A's -PR 
13.. .p(0)r13.. .pr13j^14. .p-^Rl3g^l4^-.. phenylene; ammo acid residue; peptide 
residue; polypeptide residue; carbohydrate residue; polyefher; or polyalkjd; wherein 

said phenylene; amino acid residue; peptide residue; polypeptide residue; carbohydrate 

9 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR 
S -N'^R^R^^A"-; -S-; -SO-; -S02-; -S"^rVs -PR^s -P^R^R^ V-; or-P(0)R^s and 

wherein R^ ^ is selected from the groiq> consisting of alkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycarbonyl; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 

wherein the R^^ alkyl; alkenyl; alkynyl; arjd; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; 
and heterocyclylalkoxycarbonyl radicals optionally may be substituted with one or 

more radicals selected from the group consisting of halogen; -CN ; NO2; 0x0; -OR^; - 

NR^R^^; -N"^R%11r^ V; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; -CONR^R 

^^; -S020M; -S02NR^R^^; -PR^R^^; -PCOR^^PR^"^; -PO(OR^^)OR^^; and - 
C(0)OM; or 
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a phannaceutically acceptable salt, solvate, or prodrag thereof; 
provided that at least one of R^ and is R^; and 

provided that the alkyl, cycloalkyl, arjd, heterocyclyl, and -OR^ radicals are 
not substituted with -0(CH2)i-4NR'R"R'" wherein K\ R*' and R'*' are independently 
selected from hydrogen and alkyl; and 

provided that at least one of the following conditions is satisfied: 

(a) the R^ moiety possesses an overall positive charge; and/or 

(b) the R^ moiety pomprises a quaternary ammonium group or a quaternary 
amine salt; and/or 

(c) the R^ moiety comprises at least two carboxy groups. 

30. A compound of Claim 29 whorein R^ is aryl substituted with one or more 
radicals independently selected from the group consisting of halogen; -CN; -N02; oxo; 
alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

13 

heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; polyether, -OR ; - 

NrI^^"^; -Sr13. .s(0)R^^; -S02R^^; -S03R^^; -NR^^OR^^; -NR^^NR^"^^^; - 

C02R^^; -OM; -SO2OM; -S02NR^^R^'^; -C(0)NR^3r^'^; -C(0)0M; -COR^^; - 
NR^^C(0)R*'^; •NR'^C(0)NR^'^R'^ -NR'^COaR^"*; -OC(0)R^^ -OC(0)NR^^R*'*; - 

NR^^SOR^^ -NR^^SOiR^"*; -NR^^SONR^^R^^ -NR^^SOzNR' -PR^^R^"^; -P(0)R 
4. .p+r13r14r15a-. .p(or13)or14. .s-^-R^^^^ V; and -N+R^rI^rIS^-. 

and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ aiyl optionally may be ftirther substituted with one or 
more radicals selected from the group consisting of -QSf; halogen; hydroxy; 0x0; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 
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quatemaiy heterocyclyl; -Or'^; -Nr'^R^; •Sr'^; -S(0)r'^; -S02R'^; -S03R^;- C02R^; - 
CONrV; -N^r'^R^R^As .P(0)R V; -PR V; -F'^r'^R^rV; and -P(0)(Or'^)OR 
^; and 

wh^ein flie alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ aryl optionally may have one or more carbons replaced 

by -0-; -Nr'^s .N"^r\^A"-; -S-; -SO; -S02s -S'^'rV-; -Pr'^s -P(0)r''s -P'^r'^R^ 
A'-; orphenylene; and 

7 8 

wherein R ' and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryi; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; caiboxyalkyl; alkoxyalkyl; 
caiboalkoxyalkyl; carboxyarjd; carboxyheterocyclyl; amino; alkjdamino; 
caiboxyalkylamino; alkoxyalkylamino; and acyl; and 
11 12 

wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^°; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONr\*^; or 

1 1 12 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R*"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkyn5d; aryi; 
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heterocyclyl; quatemaiy heterocyclyl; arylalkyi; heteroqrclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkji; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

wherein R^^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylallq^l; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalk>'l; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyi; alkenyl; alkynyl; aryl; heterocyclyi; 
quaternary heterocyclyl; quatemary heterocyclylalkyl; carboxj^ carboxyalkyl; 

guanidinyl; -OR^^; -NR^R*®; -N'^R^R^^^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R^^; -S02NR%^^; -PO(OR^ V^^^; -P^R^^; -F^R^^^R^^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^**, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one 
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or more carbons replaced by -O-; -NR^S -N^R^R^ -S-; -SO-; -SO2S -S"^rV-; - 

PR^S -P'^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the groiq> consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a phannaceutically 
acceptable cation. 



3 1 . A compound of claim 30 wherein R^ is: 



n 



wherein 

kisO, 1,2, 3 or 4; and 

one or more R*' are independently selected from the groiq) consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyi; haloalkyl; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; -S(0)r1^; -S02R^^; -S03R 

-NR^^OR^^; -NR^^NR^^^^; -C02R^^; -OM; -S020M; .S02NR^ V^; - 

C(0)NR^^R^'*; -C(0)OM; -COR^^; -NR''C(0)R"'; -NR"C(0)NR"*R'^ - 
NR'^COaR'"; -0C(0)R'^ -OC(0)NR'^R"'; -NR'^SOR"*; -NR'^SOaR'^ - 
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NR^^SONR^^'^ -NR^^SOsNR'^R'^ -PR^ V^; -P(0)R^^R^^ -P^^R^^^'^R^ V; - 

PCOR^^PR^"^; -S^R^^R^ V; and •N"^R^%l'4l^ V; and 

wherein the R^^ alkyl, polyalkyi, haloalkyU hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether radicals optionally may be further substituted with one or more radicals 
selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; hetorocyclylalkjd; quaternary 

heterocyclyl; -OR^; -NR^R^; -SR''; -S(0)r'^; -S02R^; -S03R^;- C02R^; -CONr\^ 

; -N'^R Vr V; -P(0)R V; -Pr'^R^; -P'^R Vr V; and .P(0)(Or'')OR^; and 

wherein the R*^ alkyl, polj^lkjd, haloalkjd/hydroxj^lkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arjialkyl, heterocyclylalkyl, and 

7 

polyether radicals optionally may have one or more carbons rq}laced by -0-; -NR -; -N 

■^R Va's -S-; -SO-; -802-; -S'^R V-; -Pr'^-; .P(0)R^-; -P'^'r'^R^A'-; or phenylene; 
and 

wherein R' and Rr are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^ ^, and R^ are independratly selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylanamoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoallq^l; -OR^; -NR%^^; -SR^; - 
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S(0)R^; -S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ ^ and R^ ^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are indepmdently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aiyl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkjd; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^and R*^ togeth^ with the nitrogen atom to which they are 
attached form a mono- or polycyclic heta-ocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R*^ and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^*', R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatOTiary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanimoniumalkyl; aminoalkyl; aminocaibonylalkjd; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
wife one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; arjd; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; ^OR^^; -NR^R^^; -N"^R%^°RWa*; -SR^^; -S(0)R^; -S02R^; -SOsR^^; 
-C02R^^; -CONR^R^^; -S02NR^R^^; -PO(OR^ Vr^^; -P^R^°; -P^rV^R^^A-; 
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-S"*^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; qixatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkjdaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^-; -N'^R^R* -S-; -SO-; -SO2S -S"^rVs -PR^ 

.; -P"^R^R^^A -; -P(0)R^-; phenylme; carbohydrate residue; amino add residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 



32. A compound of claim 31 wherein R^ is: 



r" ha 



wherein R" is as defined in Claim 3 1 . 



33. A compound of claim 31 wherein is: 
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wherein R is as defined in Claim 31. 



34. A compound of claim 31 wherein: 

is R^- and 

R^ is selected from the group consisting of hydrogen and alkyl. 

35. A compoimd of claim 31 wherein: 

R^ is selected from the group consisting of hydrogm and alkyl; and 
RMsRI 



36. A compound of claim 31 wherdn: 
R^ is R^' and 

R^ is selected from the group consisting of hydrogen; oxo; alkyl; cycloalkyl; 

aryl; heterocyclyl; acyl, thioacyl, and -OR^; 

wherein the R^ alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogen; -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkjd; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether, -OR , - 

NrI^r^'^; -SR^^; -S(0)R^^; -S02R^^; -S03R^^; -NR^3or14j -NR^^nrI^rI^. . 
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COaR'"*; -OM; -S020M; -S02NR"R*^ -C(0)NR"R^'^; -C(0)OM; -COR*^; - 
NR'^C(0)R"*; .NR"C(0)NR"'r'^ -NR'^COiR"*; -0C(0)R"; -OC(0)NR'^R"'; - 

NR"S0R'*; -NR"S02R**; -NR"S0NR'*R*^ -NR^SC^NR'^^^ -PR^^R^"^; -P(0)R 
13rJ4; .p+r13r14r15^-. .p(or13)oR^^; -S V^R^ V; and -nV^rI W; 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the radical optionally may be fiirther substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkaiyl; alkynyl; aiyl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -Or'^; -Nr'^R*; -SR^; -S(0)r'^; -S02R^; -S03R^;- C02R^; - 

CONR V; -N^r\%^As -P(0)r\^; -PR^^; .P'^r\% V; and -P(0)(OR^)OR 

^; and 

wherein the alkyl, polyalkyl, haloalkjd, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aiyl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, heterocycljdalkyl, and 
polyether substituents of the R^ radical optionally may have one or more carbons 

replaced by -O-; -NR^-; -N'^r'^R -S-; -SO-; -S02S -S'^R V-; -PR^-; -P(0)r'^-; - 
+ 78 

P R R A"-; or phenylene; and 

wherein R and are independently selected fix)m the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arjdalkyl; heteroq^lylallgi; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyi; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

429 



wo 02/08211 



PCT/USOl/23533 



wherein R and R are indq)endently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; het^ocyclyl; arylalkyl; 
heterocyclylalkjd; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkjd; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

11 1 ^ 

R and R together witii the carbon atom to which they are attached foim a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alk^d; haloalkyl; cycloalkyl; pol>^lkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocycljialkyl; alkylanunoniumalkyl; 
aminoalkyl; aminocarbon)4alkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^"^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the groiq> consisting of oxo» carboxy, and quaternary 
salts; or 

wherein R*^ and R^^ together wifli the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocycIylalk>4; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylanoinocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aiyl; 
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heterocyclyl; quaternary heteroQrclyl; quaternary heterocyclylalkyl; carboxy, 

carboxyalkyl; guanidinyl; -OR^^; -NR%^^; -N^^R^^^R^A-; -SR^^; .S(0)R^; -S02 

R^; -S03R^^; -C02R^^; -CONR^^^; -S02NrV^; .PO(OR^^)OR^'^; -P^R^^; -P"^ 

j^9j^l0j^l .s^^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkyn}d; aryl; heterocyclyl; quaternary heterocycljd; arylalkyl; heterocyclylalkyl; 
quaternary heterocycijdalkyl; alkylarylalkyl; alkylheterocyclylalkjd; 
alkylanmioniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkyiaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^-; -N'^R^R^^A s -S-; -SOs -SO2S -S'^rV-; -PR^ 

-P^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are indepmdently selected from the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation. 

37. A compound of claim 31 wherein: 

R^ is selected from the group consisting of hydrogen; 0x0; alkyl; cycloalkyl; 

aryl; heterocyclyl; acyl, thioacyl, and -OR^; 

wherein the alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogen; -CN; 
-N02; 0x0; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR ; - 
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NR^^R^"^; -SR^3; -S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^"^^^; - 

C02R^^; -OM; -S020M; -S02NR^^R^'*; -C(0)NR^%''^; -C(0)OM; -COR^^; - 
NR^CXOR'"; -NR"C(0)NR'^^^ -NR^COzR'*; -0C(0)R"; -OC(0)NR"r'^ - 

NR"S0R"; -NR"SC^R"*; -NR"S0NR'*R"; -NR^SOjNR^R^^; -PR^^R^"^; -P(0)R 
13r14. .p+r13r14r15^-. .p(or13)or14. .s+r13r1 V; ^^d -N+rI^rI^rISa"; 
and 

wherein the alkyl, polyalkyl, haloalk)4, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynjd, aryl, heterocyclyl, quaternary heterocycljd, aiylalkjl, hetCTOcyclyiallcyl, and 
polyether substituents of the radical optionally may be fbrther substituted with one 
or more radicals selected from the group consisting of -CN; haloga^ hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -Or'^; -Nr'^R^; -Sr'^; -S(0)r''; -S02R^; -S03R^;- C02R''; - 

CONr\^; -N Vr^R^A-; -P(0)rV; -Pr\^; Vr^rV; and -PCOXOrVr 

^ and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkyayl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may have one or more carbons 

replaced by -Os -Nr'^-; -N"^R W-; -S-; -SO-; -S02s -S'*"rV-; -Pr'^-; -P(0)r''-; - 

+ 78 

P R R A"-; orphenylene; and 

wherein and R^ are independently selected fit)m the gro\^ consisting of 
hydrogen; and alkyl; and 

wherein R^, R^° andRW are independently selected from the groi^ consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
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carboalkoxyalkyl; carboxyaryl; carboxjlieterocyclyl; amino; alkylamino; 
carboxyalkylanuno; alkoxyalkylamino; and acyi; and 

wherein ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyi; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^°; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkjd; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclyialkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkjd; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R*^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^'^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylhetarocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
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substituted with one or more radicals selected from the groijp consisting of halogen; - 
CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyi; alkyn)d; aryl; 
heterocyclyl; quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; 

carboxyalkyl; guanidinyl; -OR^^; -NR^R^^; -N^^R^R^^R^A"; -SR^^; -S(0)R^; -802 

R^; -SOSR^^; .C02R^^; -CONR^R*°; -S02NR^R^^; -PO(OR^^OR^''; -P^R^^; -P"^ 

j^9j^l0j^l 1^ . .s"^R^R^^A-; and carbohydrate residue; and 

wherein the R^"^, R^"^, and R^^ alkyl; haloalkjd; cycloalkyl; polyalkjd; alkenyi; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arjdalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylaiylalkyl; alk3dhetax)cyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbon)dalkyl; 
carboxyalkylaminocaibonyialkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^s.-N^R^R^ V-; -S-; -SO-; -SO2S -S'^rV-; -PR^ 

-; -P'*'R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are indq)endently selected from the group consisting of R 

and M; and 

wherein A is a phaimaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 

rMsrI 

38, A compound of claim 31 wherein: 

R*^ is independently selected from the group consisting of -OR^^, -NR^^R^^, - 
NR^^C(0)R^'^, -OC(0)NR^^R^'*, and -NR^^S02R^^ and 

wherein R^^, R^"*, and R^^ are independently selected from the group 
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consisting of alkyl, polyether, arji, quaternary heterocycle, arylalkjd, heterocyclylalkyi, 
quaternary heterocyclylalkyU alkylheterocyclylalkyU and alkylammoniumalkyU 

wherein alkyl optionally has one or more carbons rq)laced by O or N^R%^ ^A- 

, and 

wherein R^^, R^^, and R^^ are optionally substituted wifli one or more groups 
selected from the groi^ consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^^^, -N^R^R^ ^R^ V, - 

CONR^^^, and -PO(OR^^OR^'^, and 

wherein R^ and R^^ are independently selected from the group consisting of 

hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 

carboxyalkylheterocycle; and 
11 19 

wherein R and R are independently alkyl; and 

wherein A* is a pharmaceutically accq>table anion and M is a phaimaceutically 
acceptable cation. 

39. A compoxmd of claim 31 wherein: 

R^^ is independently selected from the group consisting of -OR^^, -NR^'^R^'*, - 

NR*^C(0)R^^ -OC(0)NR^^R^^ and .1S[R^^S02R^^ and 

wherein R^^, R^"^, and R^^ are independently selected from the group 
consisting of polyeth^:, aryl, quaternary heterocycle, aiylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, and alkylheterocyclylalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N^R^R^^A- 

, and 

wherein R^"^, R^^, and R^^ are optionally substituted with one or more groups 
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selected bom the group consisting of hydroxy, caiboxy, alkyl, quaternary 



heterocyclylalkyl, -SR^, -S(0)r9, -S(0)2R^, -S(0)3R^, -NR%^^, -N^R%^ ^R^-A\ - 
CONR^^^, and -PO(OR*^OR^'', and 



wherein R and R are independently selected fronti the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, caiboalkoxyalkyl, and 
carboxyalkylheterocycle; and 
11 12 

wherem R and R are indepmdently alkyl; and 

wherein A* is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

40. A compound of claim 38 wherein R^ is: 




wherem R is as defined in Claim 38. 



41 . A compound of claim 38 wherein R is: 
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.19 



IIB 



who'ein R'^ is as defined in Claim 38. 



42. A compound of claim 38 wherein is selected from the group consisting 



of: 





-COgH 



4Et3 ^ 9 

-0-S-Me 

n 

O 
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43. A compound of claim 38 wh^ein: 
jis2; 

R^^ and R^^ are independently selected from h3^ogen and alkyl; and 
R^^ and R^^ are indepradently selected from hydrogen and alkyl. 

44. A compound of claim 38 whCTcin: 
jis2; 

R^"^ and R*^ are hydrogen; and 

R^"^ and R^^ are independently selected from alkyl. 

45. A compound of claim 38 wherein: 
jis 2; 

R^"^ and R^^ are hydrogen; and 

R^^ and R^^ are independently selected from efliyl, propyl and butyl. 

46. A compound of claim 38 wherein: 
jis 2; 

R^^ and R'^ are hydrogen; 

R^ and R^^ are indepaidently selected from efliyl, propyl and butyl; 
R^ is R^ and 

R"^ is selected from hydrogen and alkyl. 

47. Acompoundof claim 38 wherein: 
jis 2; 

R^^ and R^^ are hydrogen; . 

R^ and R*^^ are independently selected from ethyl, propyl and butyl; 
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is selected from from hydrogen and alkyl; and 

48. A cx)mpoimd of claim 38 wharein j is 1 or 2. 

49. A compound of claim 38 wherein j is 2. 

50. A compound ofclaim 38 wherein R^"^ and R*^ are hydrogen. 

SLA compound of claim 38 wherdn R^ and R^ are independently selected 
from the group consisting of hydrogen and Ci^^alkyl. 

52. A compound ofdaim 38 wherein R^ and R^ are indqyendently selected 
from the group consisting Ci.^ alkjd. 

53. A compound of claim 38 wherem R^ and R^ are the same alkyl. 

54. A compound of claim 38 wherein R^ and R^^ are each n-butyl. 

55. A compoimd of claim 38 wherein one of R^"^ and R^^ is ethyl and the other of 
R^'^andR^^isn-butyl. 

56. A compound of claim 38 wha'ein one or more R^ are independently selected 
from methoxy and dimethjiamino. 

57. A compound of claim 38 wherein 
j is 1 or 2; 
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R*^ and R*** are hydrogpa; 
R^ and R^^ are n-butyl; and 

one or more R^ are independently selected from metfaoxy and dimefhylanaino. 

58. A compound ofclaim 38 wherein 

j is 1 or 2; 

R^^ and R^^ are hydrogm; 

one of R^ and R'^ is ethyl and the other of R^^ and R^^ is n-butyl; and 

one or more R^ are indepmdently selected from methoxy and dimethylamino. 

59. A compound of claim 42 wherein: 

jis 2; 

R^^ and R*^ are independently selected from hydrogen and alkyl; and 
R^ and R^^ are independently selected from hydrogen and alkyl. 

60. A compound ofclaim 42 wherein: 

jis 2; 

R^"^ and R^^ are hydrogen; and 

R^"*^ and R^^ are independently selected from alkyl. 

6 1 . A compound of claim 42 wherein: 
jis 2; 

R^^ and R^^ are hydrogen; and 

R^^ and R^® are independently selected fix>m ethyl, propyl and butyl. 

62. A compound of claim 42 wherein: 
jis 2; 
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R^^ and R*^ are hydrogen; 

R^^ and R^® are independently selected from ethyl, propyl and butyl; 
R^ is R^; and 

R"* is selected from hydrogen and alkyl. 

63. A compound of claim 42 wherem: 

jis 2; 

R^^ and R^^ are hydrogen; 

R^^ and R^^ are indepmdently selected from ethjd, propyl and butyl; 

R^ is selected from from hydrogm and alkyl; and 

rMsR^ 

64. A compound of claim 42 wherein j is 1 or 2. 

65. A compound of claim 42 wherein j is 2. 

66. A compound of claim 42 wherein R^"*^ and R'^ are hydrogen. 

67. A compound of claim 42 wherein R^ and R^^ are independently selected 
from the group consisting of hydrogen and Ci-6allq^l. 

68. A compoxmd of claim 42 whwein R^ and R^ are independently selected 
from the groiq) consisting Ci^alkyl. 

69. A compound of claim 42 wherein R^ and R^^ are the same alkyl. 

70. A compoxmd of claim 42 wherein R^"^ and R^ are each n-butyl. 
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71 . A compound of claim 42 wherdn one of and R^^ is ethyl and the other of 
R^andR^^isn-butyl. 

72. A compound of claim 42 wherein one or more R^ are independently selected 

from methoxy and dimethylamino. 

73. A compound of claim 42 whorein 
j is 1 or 2; 

R*^ and R'^ are hydrogen; 
R^^ and R^® are n-bu^; and 

one or more R^ are independmdy selected from methoxy and dimethylamino. 

74. A compound of claim 42 wherein 
j is 1 or 2; 

R^^ and R*® are hydrogen; 

one of R^ and R^^ is ethyl and the other of R^ and R^® is n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

75. A compound of claim 1 corresponding to Formula IB: 
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wherein: 

j is 0, 1 or 2; and 

mis 0,1, 2, 3 or 4; and 

R^^ and R*^ are independently selected from hydrogen and alkjd; and 

R^"^ and R"® are independently selected from hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl, and aralkyl; or 

R^^ and R^^ together with the caibon atom to which they are attached form a 
C3.7 cycloalkyl group; and 

R^ and R"* are independently selected from the group consisting of hydrogen, 
0x0, acyl, thioacyl and R^; and 

wherein R^ is selected from the groiq) consisting of alkyl; cycloalkyl; alkenyl; 

alkynyl; aryl; heterocyclyl; quaternary heterocyclyi; -OR^; -SR^; -S(0)R^; -S02R^; 
and -S03R^; 

wherein ttie R^ alkyl; cycloalkyl; alkenyl; alkyn^i; aryl; heterocyclyl; and 
quaternary heterocyclyl radical is substituted with one or more radicals independently 
selected from the group consisting of halogen; -CN; -N02; 0x0; alkyl; polyalksd; 
haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 

heterocyclyl; aiylalkyl; heterocyclylalkyl; polyether, -OR^^; -NR^^R^^; -SR^'^; - 
S(0)R^3; -S02R^^; -SOSR^^; -NR^^OR^"^; -NR^^NR^^*^; -C02R^^; -OM; -S02 
OM; "S02NR^3r14. .c(0)NR^3r14. .c(0)OM; -COR^^; -NR'^C(0)R^'^; - 
NR^^C(0)NR^^R*^; -NR^^COiR^^ -OC(0)R^^; -OC{0)NR^^R^^ -NR^^SOR^"^; - 
NR^^SOsR^^ -NR^^SONR^^R'^; -NR^^SOzNR^^R^^ -PR^^R^"^; -P(0)R^^R^^ -P"^R 
V; .P(Or'3)OR^4. .s+r13r1 V; and -N-^r13r14r15a-; and 
wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heta-ocyclyl, quaternary heterocycljd, arylalkyl, heterocyclylalkyl, 
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and polyefher substituents of the radical optionally may be further substituted with 
one or more radicals selected from flie group consisting of -C3SI; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -OR^; -NrV; -Sr'^; -S(0)r'^; ^SOIR^; -S03r'^;- C02r'^; - 

CONr'^R^; -N'^r'^R^R V; .P(0)r\^; -Pr\*; -P'^r'^R^V; and -PCOXOrVr 

^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may have one or more carbons 

replaced by -O-; -NR*^-; -N'^r'^R^A's -S-; -SO-; -802-; -S s -Pr''-; -P(0)r''s - 

4-7 8 

P R R A*-; or phenylene; and 

wherein R^ and R^ are independently selected from the groiq) consisting of 
hydrogen; and alkyl; and 

wherein R^, R^®, and R^ are independratly selected fit)m the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; • 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -Ca^; halogen; oxo; alkji; alkmyl; alkynyl; aryl; heteroqjrclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and ^ONR%*^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
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cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenji; alkynyl; aiyl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
anunoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocaibonyialltyl; and polyether, or 

wherein R'^ and R*^ together with tfie nitrogen atom to which they are 
attached form a mono- or polycyclic heterocycljd fliat is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherem the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkjdarylalkyl; alk}^eterocyclylalk)d; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
cafboxyalkylaminocaibonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^^^; -N^R^R%^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

.C02R^^; -CONR^R^O; -S02NR^R^^; -PO(OR^^)OR^''^; -P^R^^; -P"*"r\^°R^^As 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
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alkynjd; aryl; hetoocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; allsyIhetOT)cyclj4alkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^S -N"^R^R^ -S-; -SO-; -SO2S -S^rVs -PR^ 

-P^R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation; and 

one or more R^ radicals are independently selected from the group consisting of 
R^, hydrogen; halogen; -CN; -N02; alkyi; cycloalkyl; polyalkyl; haloalkyl; 

hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quatOTiary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether, acyloxy; -OR^^; -NR^^R^^; -SR^^; -S(0)R^^; -S(0)2R 

-S03R^^; -S"^R^^R^ V; -NR^^OR^"*; -NR^^NR^ V^; -C02R^^; -OM; -802 

OM; -S02NR^^r1'*; .NR''^C(0)R^^ -C(0)NR^^R^'^; -C(0)0M; -COR^^; -OR^^; - 

S(0)NR^3r1'^; -NR^%1^; -NrI^OrI"^; -N'^R^^R^'^R^ V; -PR^^^"^; -P(0)r1% 
14;.p+r13r14r15a- 

; amino acid residue; peptide residue; polypeptide residue; and 

carbohydrate residue; 

wherein the R^ alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; acyloxy radicals 
optionally may be fiirther substituted with one or more radicals selected from the group 

consisting of halogen; -CN; 0x0; -OR^^; -NR^R^®; -N'^R^^^R^A"; -SR^^; -S(0)R^ 
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; -S02R^; -S03R^^; -C02R^^; -CONR%^^; -S02NR^R^^; .PO(OR^^OR^^; -P^R*^ 

; -P'*'R%^ ^R^^A'; -S^R^R^^A"; and caibohydrate residue; and 

wherein the R^ quaternary heterocyclyl radical optionally may be substituted 
with one or more radicals selected from flie group consisting of halogen; -CN; -N02; 
oxo; alkyl; cycloalkyl; polyalkyl; haloalkyi; hydroxyalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; arylalkyl; heterocyclylalkyi; polyether; >OR^^; -NR^^rI"*; -SR^^; - 
S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^^hl*^; -C02R^^; OM; -S02 
OM; .S02NR^^R^'^; -C(0)NR^^r1'^; .c(0)OM; -COR^^; -P(0)R*%^'*; -P^^^"^; - 
p+j^l3j^l4j^l5^-. .p(or13)or14. .s'^'R^^R^ V; -N^R^^^ W; and 
carbohydrate residue; and 

wherein the R^ radicals comprising carbon optionally may have one or more 

carbons replaced by -Os -NR^^-; -N'^R^^R^ V-; -S-; -SO; -S02S -S^R^^A"-; -PR 

^^S -P(0)R^^-; -PR^^R^^; -P^R^^R^ V-; phenylene; amino acid residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyether; or polyalkyl; wherein 

said phenylene; amino add residue; peptide residue; polypeptide residue; carbohydrate 

9 

residue; and polyalkyl optionally may have one or more carbons rq)laced by -0-; -NR 
S -N^R^R^ Vs -Ss -SO-; -802-; -S'^rV-; -PR^-; -P"^R^R^ V-; or -P(0)R^-; and 

wherein R*^ is selected from the group consisting of alkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary hetCTOcyclyl; arylalkyl; heterocyclylalkyi; acyl; 
alkoxycarbonyl; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 

wherein the R^^ alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quatemary 
heterocyclyl; arylalkyl; heterocyclylalkyi; acyl; alkoxycarbonyl; arylalkoxycarbonyl; 
and heterocyclylalkoxycarbonyl radicals optionally may be substituted with one or 
more radicals selected from the group consisting of halogen; -CN ; NO2; 0x0; - 
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OR^; -NR^R^®; -N'^'R^R^^R^ V; -SR^; -S(0)R^; -S02R^; -SOSR^; -C02R^; - 

CONR^R^^; •.S020M; -S02NR^R^^; -PR^R^^; -PCOR^^PR^"^; -PO(0R^^)OR^^; 
and -C(0)OM; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 

provided that at least one of R\ R^ and R^ is R^; and 

provided that the R^ alkyl, cycloalkyl, aiyl, and heterocyclyl, and -OR^ radicals 
are not substituted with -0(CH2)i.4NR*R"R'" wherein R^ R'' and R"' are 
independently selected from hydrogen and alkyl; and 

provided that at least one of the following conditions is satisfied: 

(a) the R^ moiety possesses an overall positive charge; 

(b) tihie R^ moiety comprises a quaternary ammonium group or a quaternary 
amine salt; and 

(c) the R^ moiety comprises at least two caiboxy groups. 

76. A compound of Claim 75 wherein R^ is aryl substituted with one or more 
radicals independently selected from the group consistmg of halogen; -CN; -N02; oxo; 
alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR ; - 

NR^^R^'^; -SR*^; -S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^^^^; - 

C02R^^; 'OM; -S020M; -S02NR^^R^^; -C(0)NR^3r^'^; -C(0)OM; -COR^^; - 
NR^^C(0)R^'^; -NR^^C(0)NR^'*R^^ -NR^^COiR^"^; -OC(0)R^^ -OC(0)NR^^R^'^; - 

NR^^SOR^^; -NR^^SOaR*^ -^fR^^SONR^^R^^; -NR^^SOzNR^V^ -PR^^R^"^; -P(0)R 
13r1^ -P-^r13r14r15a-. .p(or13)or14. .gV^R^ V; and .N^^rI^rI^rISa-; 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
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alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the aryl optionally may be further 
substituted with one or more radicals selected from the group consisting of -CN; 
halogen; hydroxjr, oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -Nr\^; -SR^; -S(0)R^; -S02R^; - 

SOSR'^;- C02R^; -CONr'^R^; -N"*"R Wa-; -P(0)R V; -PR V; -P Vr^R V; 

and -P(0)(OR^)OR^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of ttie R^ aryl optionally may have one or more carbons replaced 

by -0-; •Nr'^s -N'^R Va -; -S-; -SO-; -S02s Vr V-; -Pr'^-; -P(0)r'^-; -P'^'R^R^ 
A"-;orphenylene; 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; 

wh^ein R^, R^^, and RW are indq)endently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkrayl; alkynyl; arjd; heterocyclyl; 
alkjdammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^ ^ are independoitly selected from the groi^ consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R*^; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR%^°; or 

451 



wo 02/08211 



PCT/USOl/23533 



^ and R^"^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^ ^ are indq)endently selected from the group 
consisting of hydrogen; alkyl; haloallqd; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quatemary heterocyclyl; aiyialkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalk5daminocarbonylalkyl; andpolyethen or 

wherein R^^ and R^"* together with flie nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^^ together with the nitrogen atom to which Aey are 
attached form a cyclic ring; and 

wherein the R^^, R*^, and R^^ alkyl; haloalkji; cycloalkyl; polyalkyl; alkrayi; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quatemary heterocyclylalkyl; carboxj^ caiboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; -N'^'R^R^w^-; -SR^^; .S(0)R^; .S02R^; -S03R^^; 

.C02R^^; -CONR%^^; -S02NR%^^; -PO(OR^^)OR^'^; -P^R^°; -P"^R^R^°R^^A-; 

-S^R^R^^A-; and carbohydrate residue; and 
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wherein the R^^, , and K^^ alkyl; haloalkyi; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkjd; aminocaibonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyetfaer radicals optionally may have one or 

more carbons replaced by -O-; -NR^s -N"*"R^R* -S-; -SO; -SO2-; -S"*"rV-; -PR^ 

-P^R^R^^A"-; ~P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wharein R^ and R are independently selected from the group consisting of 

R^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

77. A compound of claim 76 wh^ein R^ is: 



wherein 

kisO, 1, 2, 3 or 4; and 

one or more R'^ are independmtly selected from the group consisting of 
halogen; -CN; -N02; 0x0; alkyl; polyalkyl; haloalkyi; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 




n 
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heterocyclylalkyl; polyether, -OR^^; -NR^^R^^; -SR^^; -S(0)R^^; -S02R'^ -SO3R 

-NR^^OR^"^; -NR^^NR^"^^^; -C02R^^; -OM; -S020M; -S02NR^3r^'^; - 

C(0)NR*^R^'*; -C(0)OM; -COR^^; -NR*'C(0)R*^ -NR^^C(0)NR^'^R'^; - 
NR'^COoR^"*; -0C(0)R^^ -0C(0)NR'^R^^ -NR^^SOR'^ -NR^SOzR'^; - 

NR^^SONR^^R'^; -NR^^SOaNR^^R^^; -PR^^R^"^; .P(0)R^%^^ -P'^'R^^R^'^R^ V; - 

P(OR^^)OR^^ -S'^'R^^R^ V; and .N"*"R^%%1 V; and 

wherein the R^^alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyi, quatCToary heterocyclyl, aiylalkyl, heterocyclylalkyl, and 
polyether radicals optionally may be fiirflier substituted with one or more radicals 
selected from the group consisting of -CN; halogen; hydroxy; 0x0; alkyl; cycloalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; aiylalkyl; heterocyclylalkyl; qiiatemary 

heterocyclyl; -Or'^; -Nr'^R^; -Sr'^; -S{0)r''; .S02R^; -SOSR^r C02R^; "CONr\^ 

; -N'^r'^R^V; -P(0)r'^R^; -PR V; -P'^r'^R^rV; and -P(0)(Or'^)OR*; and 

wherein the R^^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 

alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 

7 

polyether radicals optionally may have one or more carbons replaced by -O; -NR -; -N 

"^r'^rV-; -Ss -so-; -S02s -S"*"rVs -PR^s -P(0)r''-; -P'^'r'^rV-; or phenylene; 
and 

wherein R and R are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and Rw are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; arjd; h^erocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocycljdalkyl; carboxyalkyl; alkoxyalkjd; 
carboalkoxyalkyl; carboxyarjd; carboxjdieterocyclyl; amino; alkylamino; 
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cail)oxyalkylammo; alkoxyalkylamino; and ac^l; and 

wherein ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkymyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ \ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; ar>dalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylaiylalkyl; alkyiheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycycUc heterocyclyl that is optionally substituted with one 
or more radicals selected from the groiq) consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^ ^ together with the nitrogen atom to which iSbsy are 
attached form a cyclic ring; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkyiheterocyclylalkyl; 
alkylammoniimialkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polymer radicals optionally maybe substituted 
with one or more radicals selected frdm the group consisting of halogen; *CN; sulfo; 
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oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; caiboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^O; -nVr^^A-; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

'C02R^^; .CONR^R?^; -S02NR%^^; -P0(0R^^0R^'^; .P^R^°; -pVr^^R^^A-; 

-S'^'R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aiyl; heterocyclyl; quaternary heterocycljd; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylaiylalkyl; alkyiheterocyclylalkjd; 
alkylammoniumalkyl; aminoalkyl; anoinocaibonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalksd; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^s -N*^R^R^ V-; -S-; -SO; -SO2-; -S'^rV-; -PR^ 

-; -P'^R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^ ^ are independently selected from the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

78. A compound of claim 77 wherein R^ is: 
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111 



HA 



wherein R^^ is as defined in Claim 77. 



79. A compound of claim 77 wherein R is: 




IIB 



wherein R*^ is as defined in Claim 77. 



80. A compound of claim 77 wherein: 
R^ is R^* and 

R^ is selected from the group consisting of hydrogen and alkjd. 



81. A compound of claim 77 wherein: 

R^ is selected from the group consisting of hydrogen and alkyl; and 
R^isRl 
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82. A compound of claim 77 wherein: 
is R^* and 

R"^ is selected from the group consisting of hydrogm; oxo; alkyl; cycloaikyl; 

Q 

aryl; heterocyclyl; acjd, thioacyl, and -OR"^; 

wherein the R^ alkyl; (^cloalkyl; aryl; heterocyclyl radical is substituted witib 
one or more radicals independently selected from the group consisting.of halogen; -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyi; cycloaikyl; alkmyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR ; - 

NR^^R^"^; -SR^^; -S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"*; ->fRl^NR^'^R^^; - 

C02R^^; -OM; -S020M; -S02NR^^R^'^; -C(0)NR^^R^'^; -C(0)OM; -COR^^; - 
NR"C(0)R^^; -NR^^C(0)NR^^R^^ -NR^^COiR^^ -OC(0)R^^ -0C(0)NR'^R"'^; - 

NR^^SOR^^ -NR*^S02R'^ -NR^^SONR^^R*^; •NR*^S02NR^'*R^^; -PR^^R^"^; -P(0)R 

13^14. .pV^R^'^R^^A'; •P(OR^^)OR^'*; -sV W; and -nV^R^ V^A'; 
and 

. wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyi, cycloaikyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R"* radical optionally may be further substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxjr, oxo; 
alkyl; cycloaikyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -Or'^; -NR\*; -Sr'^; .S(0)r'^; -S02R^; -S03R^;- C02R^; - 

CONR V; -N'^'r'^R Vas -P(0)R V; -Pr'^R^; -P'^'rVr V; and .P(0)(Or'^)OR 

*;and 

wha-ein the alkyl, polyalkjd, haloalkyl, hydroxyalkyi, cycloaikyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkjd, heterocyclylalkyl, and 
polyether substituents of the R"* radical optionally may have one or more carbons 
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replaced by -Os -Nr'^s -N"^R Va"-; -S-; -SO- .S02s -S'^rV-; -Pr'^s -P(0)R^s - 
P'*'r\^A"-; orphenylene; and 

wherein R^ and R^ are mdq)endently selected from flie group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylanuno; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclji; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and .CO^fR^R^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cycUc ring; and 

wherein R^*', R^^, and R^^ are independoitly selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkjd; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quatemary 
heterocyclylalkyl; alkylarylalkyl; alkylhet^ocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; anainocarbonyialkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
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or more radicals selected from the ffoup consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; 
quaternary heterocyclylalkyl; allqiarylalkyl; alkylheterocyclylalkyl; 
alkylammotiiumalkyl; aminoalkyl; aminocarbonjdalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyelher radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^°; -N"^R^R^%^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R*^; -S02NR^R^^; -PO(OR^ ^R*^; -P^R^^; -P"^R^R^^R^^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyi; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more caibons replaced by -Os -NR^s -N^R W-; -Ss -SO-; -SO2-; -S^rV-; -PR^ 

-; -P^R^R^^A'-; -P(0)R'-; phenyiene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R and R^ are independently selected from the group consisting of R 

^ and M; and 
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wherein A is a phannaceutically acceptable cation and M is a phannaceutically 
acceptable cation. 

83. A compound of claim 77 wherein: 

is selected from the groiip consisting of hydrogen; oxo; alkyl; cycloalkyl; 

Q 

aryl; heterocyclyl; acyl, thioacyl, and -OR ; 

wherein the R^ alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogm; -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^"^; - 

j^l3j^l4. .sr13. .s(0)R^^; -S02R^^; -S03R^^; -NR^^OR^'^; -NR^^NR^'hl^^; - 

C02R^^; -OM; -S020M; .SC^NR^^R^"^; ^CCONR^^^"^; -C(0)OM; -COR^^; - 
NR'^C(0)R^^; -NR*^C(0)NR^'^R^^ -NR^^C02R^^ -0C(0)R'^ -0C(0)NR^^R^^; - 

NR^^SOR^^; -NR'^SCbR*^ -NR^^SONR^^'R^^ -NR'^S02NR^^^^; -PR^^R^^; -P(0)R 
13rW, .p+r13rHj^15a-. .P(Or13)Or14; ,sV3^1 V; and -N-^rI^rMrISa-. 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may be further substituted with one 
or more radicals selected from the groiq> consisting of -CN; halogen; hydroxy; oxo; 
alkyl; Q^cloalkyl; alkenyl; alkynjd; aryl; heterocycljd; arylalkyl; heterocyclylalkyl; 

quatemary heterocyclyl; -Or''; -Nr\^; -Sr'^; -S(0)r''; -S02R^; -S03R^;- C02R^; - 

CONr\^; -N Vr^R^A-; .P(0)r'^R^; -Pr\^; -P^rVrV; and -P(0)(OR^)OR 

^;and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
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aUcenyl, alkyn5d, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyeflier substituents of the radical optionally may have one 

or more carbons replaced by -O-; -Nr''-; -N'^r'^R^A"-; -S-; -SO-; -S02s -S'*'R V-; - 

Pr'^S -P(0)R^s -P"^r\^A*-; orphenylene; and 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

. wherein R^, R*^, and RW are indq)endently selected from Ihe group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynji; arjd; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; caiboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryi; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^®; or 

R^ and R togethCT with the caxbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are indep«xdeotly selected from the ffovp 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quatemaiy heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^and R*"* together with the nitrogen atom to which they are 
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attached form a mono- or polycyclic heteroqrclyl that is optionally substituted with one 
or more radicals selected from the groiq) consisting of oxo, carboxy, and quatemary 
salts; or 

wherein R^^ and ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein flie R^^, R^"*, and R^^ allQ^l; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocycljd; quatemary heterocyclyi; aryialkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylaiylalkyl; alkylhetax)cyclylalkyl; 
alkylammoniumalkyl; aminoallQ^l; aminocaibonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting' of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyi; 
quatemary heterocyclyi; quatemary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR%^0; -nVr^^A"; -SR^^; -S(0)R^; -S02R^; -SOSR^^; 

.C02R^^; -CONR%^0; .S02NR%*^; -PO(OR^ W^^; -P^R^°; -P Vr^^R* ^ 

-S^R^R^ ^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkjd; haloalkyl; cy/cloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyi; quatemary heterocyclyi; aryialkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylh^erocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylammocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyetha: radicals optionally may have one or 

more carbons replaced by -0-; -NR^s -N^^R^R^V-; -S-; -SO; -SO2S -S'^'rV-; -PR^ 

-; -P'*'R^R^®A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 
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wherein R^^ and R^^ are independently selected from the groiq) consisting of R 
^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 
R^isR^ 



84. A compound of claim 77 wherein: 

R^^ is indqjendently selected from the group consisting of -OR^^, -NR^^R^^, - 

NR^^C(0)R^'^, .OC(0)NR^^R^^ and -NR^^S02R^^ and 

wherein R^^, R^^, and R^^ are independently selected from the groiq) 
consisting of alkyl, polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quatemary hetorocyclylalkyl, alkylhetorocyclylalkyl, and alkylammoniumalkyl, 

wha-ein alkyl optionally has one or more carbons replaced by O or N^R^R^ ^A- 

, and 

whorein R^^, R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^^, -N"^R^R^^R^2a", - 

CONR^R^^, and .PO(OR^ ^R^^. and 

wherein R^ and R^^ are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 

wherein R* and R^"^ are indq)endentiy alkyl; and 

wherein A' is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 
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85. A compound ofclaim 77 wherein: 

R^^ is independently selected from the group consisting of -OR^^, -NR^^R^"*, - 

NR^^C(0)R^'^, -0C(0)NR'^R^^ and -NR^^S02R*^ and 

wherein R^^, R^"*, and R*^ are independenfly selected from the group 
consisting of polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, and alkylheterocyclylalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N^R^R^^A- 

, and 

wherein R^ R^^, and R^^ are optionally substituted wiA one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^ -S(0)2R^, -S(0)3R^, -NrV°, -N'^R^R^^R^ V, - 
CONR^^^, and -PO(OR^ Vr^^> and 

wherein R^ and R^^ are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylaUcyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 
11 12 

wherein R ^ and R are independently alkyl; and 

wherein A" is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

86. A compoimd of claim 84 wherein R^ is: 



465 



wo 02/08211 



PCTAJSOl/23533 



r'^* da 



wherein R'^ is as defined in Claim 84. 



87. A compound of claim 84 i^erein is: 




im 



whordn R'^ is as defined in Claim 84. 



88. A compound of claim 84 wherein is selected fix)m the gioi^ consisting 



of: 
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O 




468 



wo 02/08211 



PCTAJSOl/23533 




89. A compound of claim 84 wherein: 
j is 2; 

R^'^ and R*® are independently selected from hydrogen and alkyl; and 
R""^ and R"^ are independently selected from hydrogen and alkjd. 



90. A compound of claim 84 wherein: 
j is 2; 

R^"^ and R^^ are hydrogen; and 

R^"^ and R^^ are independently selected from alkyl. 

91. A compound of claim 84 wherein: 
jis 2; 

R*^ and R*® are hydrogen; and 
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R^"^ and R are independently selected &om ethyl, propyl and butyl. 

92. A compound of claim 84 wherein: 

jis2; 

R'^ and R'^ are hydrogen; 

R^^ and R^^ are independently selected from ethyl, propyl and butyl; 
R^ is R^; and 

R^ is selected from hydrogen and alkyl. 

93. A compound of claim 84 wherein: 
j is 2; 

R^"^ and R^® are hydrogen; 

R^^ and R^® are independently selected from ethji, propyl and butyl; 

R^ is selected from from hydrogen and alkyl; and 

RMsR^ 

94. A compound of claim 84 wherein j is 1 or 2. 

95. A compound of claim 84 wherein j is 2. 

96. A compound of claim 84 wh^ein R^^ and R^^ are hydrogen. 

97. A compound of claim 84 wherein R^ and R^^ are independently selected 
from the group consisting of hydrogen and Ci-ealkyl. 

98. A compound of claim 84 wherein R^ and R^® are uidq)endenfly selected 
from the group consisting Ci^alk}^. 
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99. A compound of claim 84 wherdn R and R are the same alkyl. 

100. A compound of claim 84 whwein R^ and R^ are each n-butyl. 

101. A compound of claim 84 wherein one of R^ and R^^ is ethyl and the other 
ofR^^andR^^isn-butyl. 

102. A compound of claim 84 wherein one or more R^ are independently selected 
from methoxy and dimediylamino. 

103. A compound of claim 84 wh^ein 
j is 1 or 2; 

R^^ and R^® are hydrogai; 
R^^ and R^ are n-butyl; and 

one or more R^ are independently selected from methoxy and dimelhjdamino. 

104. A compound of claim 84 wherein 
j is 1 or 2; 

R^^ and R^^ are hydrogen; 

one of R^ and R^^ is ethyl and the other of R^ and R^^ is n-butyl; aad 

one or more R^ are independently selected from methoxy and dimethylamino. 

105. A compound of claim 88 wherein: 
jis 2; 

R'^ and R*^ are independently selected from hydrogen and alkyl; and 
R^ and R^^ are independently selected from hydrogen and alkyl. 
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106. A compound of claim 88 wherein: 
jis2; 

R^"^ and R^^ are hydrogen; and 

R^"*^ and R^^ are independently selected from alkyl. 

107. A compound of claim 88 wharein: 
jis2; 

R^"*^ and R^^ are hydrogen; and 

R^ and R^® are independently selected from ethyl, propyl and butyl. 

108. A compound of claim 88 wherein: 

jis 2; 

R'"^ and R^'^ are hydrogen; 

R^ and R^^ are independently selected from ethyl, propyl and butyl; 
R^ is R^; and 

R"* is selected from hydrogen and alkyl. 

109. A compound of claim 88 wherein: 
j is 2; 

R^"^ and R^^ are hydrogen; 

R^^ and R^^ are independently selected from ethyl, propyl and butyl; 

R^ is selected from from hydrogen and alkyl; and 

rMsR^ 

110- A compound ofclaim 88 wherein j is 1 or 2, 
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111. Acorapoimdofclaim88 whereinjis2. 

1 12. A compound of claim 88 wherein R^^ and R^^ are hydrogen. 

1 1 3 . A compoimd of claim 88 wherein R^"^ and R^ are independently selected 
from the group consisting of hydrogen and Ci^alkyi. 

1 14. A compound of claim 88 wherein R^ and R^^ are independaitly selected 
from the group consisting Ci.6alkyl. 

1 1 5. A compound of claim 88 wherein R^ and R^ are tfie same alkji. 

116. Acompoundofclaim88wherdnR^andR^areeachn.butyl. 

1 17. A compound of claim 88 wherdn one of R^ and R^ is efliyl and the other 
of R^ and R^ is n-butyl. 

1 18. A compound of claim 88 wherein one or more R^ are independently selected 
from methoxy and dimethylamino. 

119. A compound ofclaim 88 wherein 
j is 1 or 2; 

R*^ and R^^ are hydrogen; 
R^ and R^® are n-butj4; and 

one or more R^ are independently selected from methoxy and dimethjdandno. 

120. A compound of claim 88 wherein 
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jis 1 or 2; 

R'^ and R*® are hydrogen; 

one of R^ and R^^ is ethyl and the other of R^ and R^^ is n-butyl; and 

one or more R^ are independently selected from methoxy and dimeths^amino. 

121. A compound of Formula ni: 




R^ m 

wherein: 

R^^ and R^^ are indq)endently selected from Ci-6 alkyi; and 

R^® is selected from the group consisting of halogen and R^^; 

R^^ is selected from the group consisting of hydroxy, alkoxy, and R^; and 

wherein R^^ is aryl substituted with one or more radicals independently selected 

from the group consisting of halogen; -QJ; -N02; oxo; alkyl; polyalkyl; haloalkyl; 

hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether, -OR^^; -NR^^^"^; -SR^^; .S(0)R^^; .S02R 
^^; -S03R^^; -NR^^OR^"^; -NR^^NR^^^; -C02R^^; -OM; -S020M; -S02NR^3r 

-C(0)Nr1^R^^; .C(0)OM; -COR^^; -NR"C(0)R"; -NR^^C(0)NR' V^; - 
NR^^C02R^^ -OC(0)R^^ -OC(0)NR^^R*^; -NR^^SOR^*; -NR^^SC^R^^ - 

NR^^SONR^^^^ -NR'^SOjNR^^R^^; -PR^^R^"^; -PCOR^^R^"^; -P'^R^^R^'^R^ V; - 

P(OR^ Vr^"^; -S'^R^^R^ V; and .N"^R ISrMj^IS^-. 
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wheran the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heteroqrclyl, arylalkyl, heterocyclylalkyl, and 
polyethCT substituents of the R^^ aryl optionally may be further substituted with one or 
more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyi; arylalkyl; heterocyclylalkyl; quaternary 

heterocyclyl; -Or'^; -NR V; -Sr'^; ■S(0)R^; -S02R'^; -S03R'^;- C02R'^; -CONR V 

; -nVrVa-; -P(0)rV; -Pr'^R^; .P"^rVrV; and-P(0)(OR'^)OR^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxj^ilkyl, q^cloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^^ aryl optionally may have one or more carbons replaced 

by -a; -NR^s -N Vr^A -; -Ss -SO-; -S02s -S Va s -Pr'^s -P(0)R^s -P Vr^ 
A-; or phenylene; and 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyarjd; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherem R^ ^ and R^^ are independently selected from the gjxmp consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R'; -S03R^; -C02R^; and -CONR^R*°; or 
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^ and R^-^ together witti the carbon atom to which they are attached form a 

cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogm; alkyl; haloalkyl; cycloalkjd; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quatemary heterocyclyl; arylalkyl; het«ocyclj1alkyi; quaternary 
het^-ocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; aUgdaminocarbonylalkyl; 
carboxyalkylaminocarbonyialkyl; and polyether, or 

wherein R" and R*"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonyialkyl; and polyether radicals optionally maybe substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quatemary heterocyclylalkyl; carboxy; caiboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; -N'^R^R^^^A"; -SR^^; -S(0)r9; -S02R^; -S03R*^; 

^C02R^^; -CONR^R^^; -S02NR%1^; -P0(0R^ '^i -P\^^; -P"^R^R^ V^As 

-S"^R^R^^A-; and carbohydrate residue; and 
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wherein the R^*^, R , and R^-^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemaiy heterocyclylalkyl; alkylarylalkyl; alkyiheterocyclylalkyl; 
alkjiammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 



more carbons replaced by -O-; -NR^s -N^R^R^ V-; -S-; -SO-; -SO2S -S'^rV-; -PR^ 

-; -P^R^R^^A*-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are indq)endently selected from the group consisting of R 

^ and M; and 

wherein A" is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation; and 

R^^ is unsubstituted phenyl or R^^; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 
provided that at least one of R^^, R^* and R^^ is R^^ 

122. A compound of Claim 121 wherein R^^ is: 



caiboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 




IV 



wh^ein 



pis 0, 1,2, 3 or 4; and 

one or more R^"^ are indq)end«itly selected from the group consisting of 
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halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalk)4; hydroxyalkyi; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyi; quaternary heterocyclyl; aiylalkyl; 

heterocyclylalkyl; polyether; -OR^^; -NR^^^"*; -SR^^; -S(0)R^^; -S02R^^; -S03R 

-NR^^OR^^; -NR*%R%^^; -C02R^^; -OM; -SO20M; -S02NR^3r^'^; - 

C(0)NR^3r^'^; -C(0)0M; -COR^^; -NR^^C(0)R^^ -NR^^C(0)NR'^R^^; - 
NR^COaR^"*; -OC(0)R^^ -OC(0)NR^^*^; -NR^^SOR^"^; -NR^^SOiR^^ - 

NR^^SONR^^R^^; -NR^^SOaNR^'^R^^ -PR^^R^"^; -P(0)R*^R*^ -P'^R^^^'^R^ V; - 

PCOR^^PR^"*; -S"^R^%^ V; and -N"^R^3r%* V; and 

wherein the R^'^alkyl, polyalkyl, haloalkyl, hydroxyalkyi, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether radicals optionally may be further substituted with one or more radicals 
selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arytaBgd; heterocyclylalkyl; quatemary 

heterocyclyl; -Or'^; -Nr'^R^; -Sr''; -S(0)r''; -S02R^; -S03R^;- C02R'^; -CONr\^ 

; -N"^R^R^R^As -P(0)r\^; -Pr'^R^; .P"^r\^rV; and .P(0)(Or'^)0R^; and 

wherein the R^^ alkyl, polyalkyl, haloalkyl, hydroxyalkyi, cycloalkyl, alkenyl, 

alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 

7 

polyether radicals optionally may have one or more carbons replaced by -0-; -NR -; -N 

"^rWs -Ss -so-; -S02S "S"^rV-; -PR^s -P(0)R^s -P"^r\^A -; or phenylene; 
and 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are indq)endently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
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alkylanunoniumalkyl; ai^alkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
caiboalkoxyalkjd; carboxyaiyl; caiboxyheterocyclyl; amino; alkylamino; 
ca]lK)xyalkylammo; alkoxyaD^lamino; and ac^^^ and 

wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
het^oc^clylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%*°; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

who^ein R^"^, R^^, and R^^ are indqpradently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocycljd; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylanamoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

wherein R^^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^ ^ together with the nitrogra atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; 
quaternary heterocycl}dalk3d; alkylarylalkyl; alkylheterocyclylalkjd; 
alkylanunoniumalkyl; anunoalkyl; aminocarbonylalkji; 
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alkylaininocarbonylalkyl; caiboxyalkjdaminocaibonylalkjd; and polyether radicals 
optionally may be substituted with one or more radicals selected from the group 
consisting of halogen; -CN; sulfo; oxo; allcjd; haloalkyl; hydroxyalkyi; suIfoaUcyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 

heterocyclylalkyi; carboxy; caiboxyalkyi; guanidinyl; -OR^^; -NR%^^; -N"^R^R^%^ 

A"; -SR^^; .S(0)R^; -SQ2R^; -S03R*^; -C02R^^; -CONR^R^^; -S02NR^R^^; - 

PO(OR^^)OR^'^; -P V^; -P"^r\^^R^ ^ A-; -S^R^R^^A-; and carbohydrate residue; 
and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; qrcloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arjdalkyl; heterocyclylalkyi; 
quatanary heterocyclylalkyi; alkylaiylalkyl; allQ^eterocyclylalkyl; 
alkylammoniumalkjd; aminoalkyl; axninocarbonylalkyl; alkylaminoca]i)onylalk3d; 
carboxyalkjdaminocarbonjdalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^-; -N'^R^R^ -S-; -SO; -SO2S -S"^R V-; -PR^ 

-; -P"^R^R^ ^A -; -P(0)R^-; phenylene; carbohydmte residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R ^ and R ' are independently selected from the group consisting of R 

Q 

^ and M; and 

wherein A~ is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

123. A compound of claim 122 wherein R^^ is: 



480 



wo 02/08211 



PCTAJSOl/23533 



IVA 



wherein R^^ is as defined in Claim 122. 



124. A compound of claim 122 wherein R^ is: 




rvB 



wherein R^^ is as defined in Claim 122. 



125. A compound of claim 122 wherein: 

R^^ is independently selected from the group consisting of -OR^^, -NR^^R*^, - 

NR^^C(0)R^^ •OC(0)NR^^R^^ and -NR^^SOaR^"^, and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of alkyl, polyefli^, aryl, quaternary heterocycle, arylallsyl, heterocyclylalkyl, 
quaternary heterocyclylallg^l, alkylheterocyclylalkyl, and alkylammoniumalkyl. 
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wherein alkyl optionally has one or more carbons replaced by O or N R R A- 

, and 

wherein R^'', R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 



heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^° -N^R^^R^^A", - 
CONR%^°, and -PO(OR^^)OR^^, and 



wherein R and R are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 
1112 

wherein R and R are independently alkyl; and 

wherein A' is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

126. A compound of claim 125 wherein R^ is: 




R 



.24 



IVA 



wherein R is as defined in Claim 125. 



127. A compound of claim 125 wherein R^^ is: 
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IVB 



wherein R^" is as defined in Claim 125. 

128. A compoxmd of claim 125 wherein R^^ is selected fi-om the group 
consisting of: 




CO2H 




'CO2H 



r 

,Ns. ^C02H 




483 



wo 02/08211 



PCT/USOl/23533 




484 



wo 02/08211 



PCTAJSOl/23533 




485 



wo 02/08211 



PCTAJSOl/23533 




CO2H 



•CO2H 



and 




129. A compound of claim 122 wherein: 

R^^ and R^^ are independently selected jfrom ethyl and n-butyl; 
R"^^ is chloro; and 

R^' is selected from the group consisting of hydroxy and methoxy. 

130. A compound ofclaim 122 wherein: 
R^^ and R^*^ are n-butjd; 

R^^ is chloro; and 

R^^ is selected fiom the group consisting of hydroxy and methoxy. 

131. A compoimd of claim 122 wherein: 

one of R^^ and R^^ is ethyl and the other of R^^ and R^° is n-butyl; 
R^^ is chloro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

1 32. A compound of claim 122 wherein R^^ and R^^ are the same alkyl. 
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133. A compound of claiin 122 \^erem R^^ and are each n-butyl. 

134. A compoimd of daim 122 wherein one of R^^ and R^"^ is ethyl and flie oflier 
ofR^^andR^^isn-butjd. 

135. A compound of claim 125 wherein: 

R^^ and R^^ are independently selected from ethyl and n-butyl; 
R^° is chloro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

136. A compound of claim 125 wherein: . 
R^^ and R^^ are n-butyl; 

R^*^ is chloro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

137. A compound of claim 125 wherdn: 

one of R^^ and R^ is ethyl and the other of R^^ and R^^ is n-butyl; 
R^^ is chloro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

138. A compoimd of claim 125 wherein R^^ and R^^ are the same alkyl. 

1 39. A compound of claim 125 wherem R^^ and R^^ are each n-butjd. 

140. A compound of claim 125 wherein one of R^^ and R^^ is ethyl and the other 
ofR^^ and R^^ is n-butyl. 
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141, A compound of FonniilaV: 




wherein: 

R^^ and are independently selected from Ci^ alkyl; and 
R'' and R'' are independently selected fiom the grotq) consisting of hydrogen, 
alkoxy, and R^*; 

wherein R^^ is aiyl substituted with one or more radicals independently selected 
from the group consisting of halogan; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; 

hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; het^ocyclyl; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; -S(0)r1^; -SOlR 
-S03R^^; -NR^^OR^"*; -NR^^NR^^^^; .C02R^3; -OM; .S020M; -S02NR^% 

-C(0)NR^^R^'^; -C(0)OM; -COR^^; -NR^^C(0)R^^; -NR^^C(0)NR*^R^^ - 
NR^^COiR^^; -OC(0)R^^ -OC(0)NR^^R^^ -NR^^SOR^"^; -NR^^SOiR^^; - 

NR^SONR^V^; -NR^^SOiNR^'^R*^ -PR^^R^"^; -PCOR^^R^"*; -P'^R^^R^'^R^ V; - 

P(OR^^)OR^'^; -S"^R^^R^ V; and .N"^R^%^^R^ V; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R"^ aryl optionally may be further substituted with one or 
more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; 
cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; arylalkyl; heterocyclylalkyl; 
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quaternary heterocyclyl; -OR^ -NR'R^; -SR'; 'S(0)R'; -S02R'; -SO3R';- C02R'; - 
CONr'^R^; -N Vr Vas -P(0)R V; -PR V; -P Vr^rV; and -P(0)(Or'^)OR 
^;and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, hetCTocyclylalkyl, and 
polyether substituents of the R^ aryl optionally may have one or more carbons replaced 

by -0-; -Nr''-; -N"^R W-; -S-; -SO-; -S02-; -S'^R -Pr'^-; -P(0)r'^s -P"^R V 
A*-; or phaaylene; and 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyU heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; anoino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -OSF; halogen; 0x0; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR%^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^"', R^^, and R^^ are mdependently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkrayl; alkynyl; aryl; 
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heterocyclyl; quaternary heteroqrclyl; arylalkyl; hetoocyclylalkyl; quatemaiy 
heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; alkjiammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocaibonylalkyU 
caiboxyalkylaminocarbonylalkyl; and polyethCT; or 

wherein R^^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycycUc heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R*^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; aSkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemaiy heterocyclyl; quatemaiy het^ocyclylalkyl; carboxy; carboxyalkyl; 

guanidmyi; -OR*^; -NR^R^®; -N'^R^^Or^A'; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R^^; -S02NR%^°; .PO(OR^^)OR^'^; -P^R^^; -P'^R^R^^R^ ^A-; 

-S"^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one 
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or more carbons replaced by -Os -NR^s -N^r\^ V-; -Ss -SOs -SO2S -S'^R - 

PR^-; -P^R^R^^A -P(0)R^-; phenyl^e; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the groiq> consisting of 

R^ and M; and 

wherein A~ is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation; and 

R^^ is unsubstituted phenyl or R^*; or 

a phannaceutically acceptable salt, solvate, or prodrug thereof; 

provided that at least one of R^^ R^ and R^^ is R^, 

142. A compound of Claim 141 wherein R^ is: 



one or more R are independently selected from the group consisting of 
halogen; -CN; -N02; 0x0; aikyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylaDcyl; polyether; -OR^^; -NR^^^"^; -SR^^; -S(0)r13; .S02R*^; -SO3R 

^^; ->fRl30R*'^; -NR^^NR^^^^; -C02R^^; -OM; -S020M; -S02NR*^R*'^; - 

C(0)NR^ ^R^"^; -C(0)OM; -COR^^. . NR^^C(0)R^^; -NR'^C{0)NR^^R^^; - 




VI 



wherein 



risO, 1,2, 3 or 4; and 
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NR^^COaR^^ -OC(0)R^^ -0C(0)NR^^R'^ -NR^^SOR^^; -NR^^SOaR^^ - 

NR^^SONR'^R'^; -NR^^SOaNR^^^^ -PR^^R^"^; .P(0)R^^R^'^; -pV%* W; - 

PCOR^^PR^"^; -S'^R^^R^ V; and -N"^r13r1%1 V; and 

wherein the R^falkyl, polyalkyl, haloalkyi, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, heterocyclylalkyl, and 
polyeflier radicals optionally may be further substituted with one or more radicals 
selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 

heterocyclyl; -Or'^; -Nr'^R^; -Sr'^; ^S(0)r'^; -S02R'^; -S03R^;- C02R^; -CONr'^R^ 

; .N"**R Wa-; -P(0)R V; -PR^^; -P"^R Wa"; and -P(0)(OrVr^; and 
wherein the R^' alkyl, polyaUcyl, haloalkyi, hydroxyalkyl, qrcloalkyl, alkenyl, 

alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arjdalkyl, heterocyclylalkyl, and 

7 

polyether radicals optionally may have one or more carbons replaced by -0-; -NR -; -N 

"^rWs -Ss -SO-; -S02-; -S"^rVs -Pr'^s -P(0)r'''-; -P"^rVa's or phenylene; 
and 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogra; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkjdammoniumalkyl; arjdalkyl; heterocyclylalkyl; carbox3ralkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyarjl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; caxboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 
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cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R*^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR%^^; or 

R^ ^ and r'^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^ ^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkjd; heterocyclylalkyl; quaternary 
heterocyclylalkyi; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylal^l; alkylaminocarbonylalkyl; 
carboxyalkylaminocaibonylalkyl; and polyether; or 

wherdn R^^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, caiboxy, and quaternary 
salts; or 

wherein R^^ and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkjd; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocycljd; arylalkjd; heterocycljdalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocaibonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^°; -N'^R^^^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 



493 



wo 02/08211 



PCT/USOl/23533 



^02R^^; -CONR^R^^; .S02Nr9r*^; -P0(0R^^)0R^''; A^^; -P Vr^^R^ U-; 
-S'^R^R^^A-; and caibohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aryialkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammonimnalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^-; -N'^R^R^^A -; -S-; -SO-; -SO2S -S^R V-; -PR^ 

-P'*"R^R**^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the groiq) consisting of. 

R^ and M; and 

wh^ein A~ is a pharmaceutically acceptable anion and M is a phaimaceutically 
acceptable cation. 



143. A compound of claim 142 wh&rein R^ is: 



VIA 



wherein R^' is as defined in Claim 142. 
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144. A compound of claim 142 wherein R^* is: 



>29^ 



vm 



wherein R is as defined in Claim 142. 



145. A compovind of claim 142 wherdn: 

R^^ is independently selected from the groiq> consisting of -OR^'', -NR^^R^^, - 

NR^^C(0)R^^ -OC(0)NR^^R^^ and .NR*3s02R^^, and 

wherein R^^, R^"*, and R^^ are indepaidently selected from the group 
consisting of alkyl, polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, alkylheto-ocyclylalkyl, and alkylammoniumalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N^R^R^^A- 

, and 

wherein R^"^, R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, caiboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -Nr\^^, -N'^R^R^^R^ V, - 

CONR^R^^, and -PO(OR^^)OR^^, and 

wherein R^ and R^^ are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
caiboxyalkylhetCTOcycle; and 
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n 12 

wherein R and R are indepcsadently alkyl; and 

wherein A" is a phannaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

146. A compound of claim 145 wherein R^ is: 

VIA 



wherein R is as defined in Claim 145* 



147. A compound of claim 145 wherein R^* is: 




VIB 



wh^ein R^' is as defined in Claim 145. 

148. A compound of claim 145 wherein is selected from the groiq) 
consisting of: 
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O 
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0 




149, A compound of claim 142 wherein: 

R^^ and R^^ are independently selected from ethyl and n-butyl; and 
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R^^ and are independently selected from hydrogen and methoxy, 

150. A compound of claim 142 wherein: 
R^^ and R^^ are n-butyl; and 

R^^ and R^^ are independently selected from hydrogen and methoxy. 

151 . A compound of claim 142 wherein: 

one of R^^ and R^^ is ethyl and the other of R^^ and R^ is n-butyl; and 
R"^ and R^^ are independently selected from hydrogen and methoxy. 

152. A compound of claim 142 wherein R^^ and R^ are the same alkyl. 

1 53. A compound of claim 142 wherein R^ and R^ are each n-butjd. 

1 54. A compound of claim 142 wherein one of R^ and R^ is ethyl and flie other 
ofR^andR^^isn-butyl. 

155. A compound of claim 145 wherein: 

R^^ and R^^ are independently selected from ethyl and n-butyl; and 
R^^ and R^^ are independently selected from hydrogen and methoxy. 

156. A compound of claim 145 wherein: 
R^^ and R^^ are n-butyl; and 

R^^ and R^^ are independently selected from hydrogen and methoxy. 

157. A compoimd of claim 145 wherein: 

one of R^^ and R^^ is elhjd and the other of R^ and R^ is n-butyl; and 
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R^^ and R'^ are independently selected from hydrogen and mefhoxy. 

1 58. A compound of claim 145 whorein R^^ and R^ are the same alkyl. 

159. A compound of claim 145 wherein R^ and R^^ are each n-but}i. 

160. A compoxmd of claim 145 wherdn one of R^^ and R^ is ethyl and the 
other of R^^ and R^^ is n-butyl. 

161. A compound of claim 142 wh^ein: 

one of R^^ and R^ is dOiyl and the other of R^ and R^ is n-butjd; 
R^ and R^^ are hydrogen; and 



wherein r is 1 and R is as defined in claim 142. 
162. A compound of claim 142 wharein: 

one of R^^ and R^^ is ethyl and the other of R^^ and R^*" is n-butyl; and 
R^^ and R^^ are methoxy; and 




VI 
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VI 



wherein r is 1 and R^^ is as defined in claim 142. 
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163, A compound of Fonnula VII: 




ID 



2G 



2H 



VII 



wherein: 

iis 0,1 or 2; and 

lis 0, 1,2, 3 or 4; and 

R'^ and R^^ are independently selected from hydrogen and alkyl; and 

R^° and R^" are independently selected from hydrogen, alkyl, alkenyl, alkynyl, 

cycloalkyl, cycloalkylalkyl, aryl and aralkyl; or 

R^^ and R^" together with the carbon atom to which they are attached form a 

C3-10 cycloalkyl group; and 

one of E and F is NR^^ and the other of E and F is CHR^^ 

wherein R^^ and R^' are independently selected from the group consisting of 

9 32 

hydrogen; 0x0; alkyl; cycloaUq^l; arj4; hetarocyclyi; acyl, thioacyl, -OR , and R ; 

wherein the and R^' alkyl; cydoalkyl; aryl; hetaocyclyl radicals are 
independently substituted with one or more radicals indq)endently selected ftom the 
group consisting of halogen; -CN; -N02; 0x0; alkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; cycloalkyl; alkenyl; alkynjd; arji; heterocycl;^; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; -S(0)R^3; -S02R 

^^; -S03R^^; -NR^^OR^^*; -NR^^NR^%^^; -C02R^^; -OM; -S020M; -S02NR^^R 

1^; -C(0)NR^ V*; -C(0)OM; -COR^^; -NR"C(0)R*'*; -NR"C(0)NR'!^'^ - 
NR^COaR"*; -0C(0)R"; -OC(0)NR"r"'; -NR'^SOR"; -NR'^SC^R"*; - 

NRi^SONR'^R'^ -NR'^SOzNR^'r''; -PR^^^"^; -P(0)R^^R^'^; -P'^R^^^^^^A-; - 

FCOR^^PR^"^; -S"^R^^R^ V; and -N^^R^^R^ W; and 
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wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocycljl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
pblyether substituents of the R^*^ and R^* radicals optionally may be further substituted 
with one or more radicals selected from the group consisting of -CN; halogen; 
hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -Or'^; -NrV; -SR^; -S(0)r'^; -S02R^; - 

S03R'^;- C02R'^; -CONrV; -N Vr Va-; .P(0)R V; -PR V; -P'*'R Vr V; 

and-PCOXOR^R^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substitumts of the R^^ and R^' radicals optionally may have one or more 

carbons replaced by -Os -Nr''-; -N'^'R^R -S-; -SO-; -802-; -S "^rV-; -Pr'^s - 
P(0)R^S -P"^R^rVs or phenylene; and 

wherein R^ and R^ are independmtly selected from the groi^ consisting of 
hydrogen; and alkyl; and 

wherein R^, R*^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyi; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; caiboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^°; -SR^; -S(0)R^; - 
S02R^; -S03R^; "C02R^; and -CONR^R^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 
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wherein R^"^, R^^, and R^^ are independently selected fiom the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylanmioniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

wherein R^"^ and R*"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the groiq) consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wh^ein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylhete^ocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the ^up consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quatonary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -Nr'r^°; -nVr%^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R^^; -S02NR%^^; -PO(OR^ ^R^'^; -P^R^^; -P"^R^R^^R^ ^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^*^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^-; -N^R^R^^A"-; -S-; -SO-; -SO2S -S^rV-; -PR 
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-P'^R^^^A's -P(0)R^-; phenylene; carbohydrate residue; amino add residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^ ^ are indepmdently selected from the group consisting of 

R^ and M; and 

wherein A is a phamiaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 

R*^^ is selected from the group consisting of cycloalkyl, aryl and heterocyclyl, 
wherein said cycloalkyl, aryl and heterocyclyl are substituted with -N(H)-X-R^^ or -O- 
X-R^^ and wherein: 

X is selected from the group consisting of: 
-(C=OValkyls 
-(C=0)s-alkyl-NHs 
-(C-O)s-alkyl-Os 
-(C=0)s-alkyU(C=0)t; and 
a covalent bond; 

R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected with one or more sugar protecting groups; 

s and t are independently 0 or 1; and 

one or more R^"^ radicals are independently selected from the group consisting 
of R^^ hydrogen; halogen; -CN; -N02; alkyl; cycloalkjd; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether; acyloxy; -OR^^; -NR^^R^"^; -SR^^; -S(0)r13; -S(0)2R 
^^; -S03R^^; -S'^R^^R^ V; -NR^^OR^"^; -NR^^NR^^^; -C02R*^; -OM; -S02 

OM; -S02NR^^R^'^; -NR^^C(0)R^^ -C(0)NR^%^^; -C(0)OM; -COR^^; -OR^^; - 
S(0)nNRl%^'^;-NR^3Rl8..j^l8Qg^l4. .n"^r13r14r15a-, .pRl3jj^l4. .p(o)Rl3 

r14. .p+Rl3Rl4g^l5^-. amino acid residue; peptide residue; polypeptide residue; and 
carbohydrate residue; 
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wherein the R^^alkyl; cycloalkyl; polyalkyl; haloalkyi; hydroxyalkyl; alkenyl; 
alkyayl; aryl; heterocydyl; arylalkyl; heterocyclylalkyl; polye&er, acyioxy radicals 
optionally may be further substituted with one or more radicals selected from the groi^ 
consisting of halogen; -CN; oxo; -OR^^; -NR^R^^; -N'^R^R^OrW^-. .5^16. .s(0)R^ 
; -S02R^; -S03R^^; -C02R*^; -CONR%^^; -SO2NR^R^0; -PO(OR^^)OR^^; -P^R^^ 

; -P"^R^R*^R^^A"; -S"*'R^R^^A"; and carbohydrate residue; and 

wherein the R^ quaternary heterocydyl radical optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; -N02; 
0x0; alkyl; cycloalkyl; polyalkyl; haloalkyi; hydroxyalkyl; alk^yl; alkynyl; aryl; 

heterocydyl; arylalkyl; heterocyclylalkyl; polyether, -OR^^; -NR^^R^"*; -SR^^; - 

S(0)R^^; -S02R^^; -S03R^^; -NR^^R^"^; -NR^^NR^^bl^^; -C02R^^; OM; -802 

OM; -S02NR^^r1^; -C(0)NR^%^'^; -C(0)0M; -COR^^; -P(0)R^%^'^; -P^^R^"^; - 

P'^R^^R^'bl^ V; "PCOR^^PR^"^; -sV^R^ V; -N'^R^^R^ W; and 
carbohydrate residue; and 

wherein the r34 radicals comprising carbon optionally may have one or more 

carbons replaced by -0-; -NR^^s -N"^R^^R^ V-; -S-; -SO-; -S02s -S'^'R^^A"-; -PR 

*^-; .P(0)R^^.; -PR^^R^"^; -P^R^^R^ phenylene; amino add residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyether, or polyalkyl; wherein 

said phenylene; amino add residue; pqptide residue; pol3^eptide residue; carbohydrate 

o 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR 
-; -N'^R^R^ V-; -S-; -SO-; -S02-; -S^rV-; -PR^-; -P^R^R^ V-; or .P(0)R^-; and 

1 o 

wherein R^° is selected from the gcoup consisting of alkyl; alken^; alkynyl; 
aryl; heterocydyl; quatemary heterocydyl; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycarbonyl; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 

wherein flie R^* alkyl; alkenyl; alkynyl; aryl; heterocydyl; quatemary 
heterocydyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; 
and heterocyclylalkoxycarbonyl radicals optionally may be substituted with one or 



507 



wo 02/08211 



PCT/USOl/23533 



more radicals selected from the group consisting of halogen; -CN ; NO2 ; 0x0 ; -OR ; - 

NR%^0; -N"^R^r1 ^R^ V; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; -CONR^R 

-S020M; -S02NR^R^^; -PR^R*®; -PCOR^^PR^"^; -PO(OR* Vr^^; and - 
C(0)OM; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 
provided that at least one of R^^ R^^ and R^* is R^^. 

164. A compound of Claim 163 wherein R^^ is phenyl substituted with -N(H)- 
X-R^^ or -O-X-R^^ wherein: 

X is selected from the group consisting of: 
-(C=0)s'alkyls 
-(C=0)s-alkyl-NH-; 
.(C=0)s-alkyl-0-; 
-(C=0)s-aIkyl-(C-0)t; and 
acoval^tbond; 

R33 is selected from selected from ttie group consisting of monosaccharides, 
disacdiarides, and polysaccharides; and 
s and t are independently 0 or 1. 

1 65. A compound of Qaim 1 64 wherein R^^ is phmyl substituted at the para- 
position with -N(H)-X-R^^ or -0-X-R^^ wherem: 

X is selected from the group consisting of: 

-(CO)s-allcyls 

-(C=0)s-alkyl.NHs 

.(C=0)s-alkyl-Os 

-(C=0)s-alkyl-(C=0)t; and 

a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1 • 
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166. A compound of Claim 164 wherein R^^ is phenyl substituted at Ae meta- 
position with -N(H)-X-R^^ or -0-X-R^^ wherem: 

X is selected j&om the ffonp consisting of: 

-(C=0)s-alkyls 

^C=0)s-alkyl-NH-; 

-(C=0)s-alkyK>; 

.(C=0)s-alkyHC=0)t; and 

a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1 ; 

167. A compound of claim 164 wh^ein: . 
R^^ isR^^' and 

R^* is selected from the group consisting of hydrogen and alkyl. 

168. A compound of claim 165 wherein: 

R-^ is selected from the group consisting of hydrogen and alk}d; and 
R^^ isR^l 

169. A compound of claim 164 wherein R^^ is phenyl substituted with a radical 
selected from the group consisting of: 



509 




510 




511 



wo 02/08211 



PCTAJSOl/23533 




wo 02/08211 



PCT/USOl/23533 




OH 



170. A compound of claim 164 wherdn: 

iis 2; 

R^^ and R^^ are independently selected from hydrogen and alkyl; and 
R^° and R^" are independently selected from hydrogen and alkyL 

171. A compound of claim 164 wherein: 
iis 2; 

R^^ and R^^ are hydrogen; and 

R^° and R^" are independently selected from alkyl. 

172. A compound of claim 164 wherein: 
iis 2; 

R*^ and R^^ are hydrogen; and 

R^^ and R^" are independently selected from ethyl, propyl and butyl. 
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173. A compound of claim 164 wherein i is 1 or 2. 

174. A compound ofclaim 164 wherein i is 2. 

1 75. A compound of claim 1 64 wherein R^^ and R*^ are hydrogOL 

1 76. A compound of claim 1 64 wherein R^^ and R^" are independenfly selected 
from the group consisting of hydrogen and Ci^alkyl. 

1 77. A compound of claim 164 wherein R^° and R^" are independently selected 
from the group consisting Ci^alkyl. 

178. A compound ofclaim 164 wherein R^^.and R^" are the same alkyl. 

179. A compound of claim 164 wherein R^^ and R^" are each n-butyl. 

180. A compound of daim 164 wherein one of R^^ and R^" is ethji and the otha- 
ofR-° and R^" is n-butyl. 

1 8 1 . A compound of claim 164 wherein one or more R^ are independently 
selected from methoxy and dimethylamino. 

182. Acompoundof claim 164 wherein 
i is lor 2; 

R^^ and R*^ are hydrogen; 
R^^ and R^" are n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylanmo. 

1 83. A compound of claim 164 wherein 
i is 1 or 2; 
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R^^ and R*^ are hydrogen; 

one of R^® and R^ is ethyl and flie other of R^^ and R^ is n-butyl; and 

one or more R^ are indq)endently selected from methoxy and dimethjdamino. 

1 84. A compound of claim 163 corresponding to Formula VIIA: 




vnA 



wherein: 

i is 0, 1 or 2; and 

lis 0, l,2,3or4;and 

R^^ andR^^ are independently selected from hydrogen and alkyl; and 

R^° and R^" are independently selected from hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl and aralkyl; or 

R^^ and R^" together with flie carbon atom to which they are attached form a 
C3.7 cycloalkyl group; and 

R^^ and R*^^ are independently selected from the group consisting of hydrogen; 

0x0; alkyl; cycloalkyl; aryl; heterocyclyl; acyl, thioacyl, -OR^, and R^^; 

wherein the R^^ and R^* alkyl; cycloalkyl; aryl; hetorocyclyl radicals are 
independently substituted with one or more radicals independently selected from the 
group consisting of halogen; -CN; -N02; 0x0; alkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quatOTiary heterocyclyl; 
arylalkyl; heterocyclylalkyl; polyether, -OR^^. .nrI^rH. ^^^13. .s(0)R^3; -S02R 
^^; -S03R^^; -NR^^OR^'^; -NR^^NR^'^R^^; .C02R^^; -OM; -S020M; -S02Nr1% 
-C(0)NR^3r^4. .c(0)OM; -COR^^; -NR^^C(0)R^^; .NR^^C(0)NR'^*^; - 
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NR^^C02R^^ -OC(0)R^^ .OC(0)NR^^R^^; -NR^^SOR^^ -NR^^SOzR^^ - 

NR^^SONR^^R^^ .NR"S02NR"^R^^ -PR^^R*"^; .P(0)R^^R^^ -P'^R^^R^'^R^^A"; - 

PCOR^Vr^"^; -S^R^^R^V; and-N'^R^^R^'^R^ V; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, arjd, heterocyclyl, quaternary heterocyclyl, arjdalkyl, heterocyclylalkyl, and 
polyether substituents of the R^^ and R^^ radicals optionally may be further substituted 
with one or more radicals selected from the group consisting of -CN; halogen; 
hydroxy, oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocycl)d; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -NR^R*; -SR^; -S(0)R^; -S02R^; - 

S03R^;- C02R^; -CONrV; -N"^rVr^As -P(0)r'^R^; -PR V; -P Vr^rV; 

and .P(0)(OR^)OR^; and 

wherein the alkjd, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatonary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^*^ and R^^ radicals optionally may have one or more 

caibons replaced by -O-; -NR^-; -N"^R Ws -S-; -SO-; -S02s -S^R V-; -PR^-; - 

P(0)r''s -P'^'R -^R or phenylene; and 

wherein R and R are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, andRW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyi; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are indq)endently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 
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^ and R together with the carbon atom to which iSiey are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyi; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonylalkyl; and polyethen or 

wherein R*^ and R^"* together with flie nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, caiboxy, and quaternary 
salts; or 

wherem R^^ and R^^ togedier with the nitrogen atom to which they are 

attached form a cyclic ring; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumaIk}d; aminoalkyl; aminocarbonjdalkyl; alkylaminocarbonylalkji; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally maybe substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quatemary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; -N"^R^R^^R^A^; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R^^; -SO2NR^r10; -PO(OR^^)OR^'^; -P^R^^; -P'*'R^R*^R^ ^ A-; 
+ 9 10 

-S R R A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyi; 
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caiboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O; -NR^s -N'^R^R* -S-; -SO; -SCb-; -S"^R V-; -PR 

-P^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the groiq) consisting of 
R^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 

R''^ is selected from the group consisting of cycloalkyl, aryl and heterocyclyl, 
wherein said cycloalkyl, aryl and heterocyclyl are substituted with -N(H)-X-R^^ or -O- 
X-R^^ and wherein: 

X is selected from the group consisting of: 
-(C=0)s-alkyl-; 
-(C=0)s-alkyl-NH-; 
-(C=0)s-alkyl-0-; 
-(C=0)s-alk)4-(C=0)t; and 
a covalent bond; and 
R33 is selected from selected from the groiq) consisting of monosaccharides, 
disaccharides, and polysaccharides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected with one or more sugar protecting groiq>s; and 
s and t are indq)endently 0 or 1; and 

one or more R^ radicals are indq>endently selected from the gcoxsp consisting 
of R^^, hydrogen; halogen; -CN; -N02; alkjd; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether, acyloxy; -OR^^; -NR^^R^"^; -SR^^; -S(0)R^^; -S(0)2R 
^3; -S03R^^; -S'^R^^* V; -NR^^OR^"*; -NR^^NR^"^^^; -C02R^^; -OM; -S02 
OM; -S02NR^^R^'*; -NR^'^C(0)R^^ -C(0)NR^%*'*; -C(0)OM; -COR^^; -OR^^; - 
S(0)nNRl%^'^; -NR^^R^^; -NR^^OR^"^; -N"^R^3r14j^15^-. -PR^ V^; ^?(0)K^^ 



519 



wo 02/08211 



PCT/USOl/23533 



R^"*; -P'^R^^R^^R^ ^A"; amino acid residue; peptide residue; polypeptide residue; and 
carbohydrate residue; 

wherein the R^^ alkyl; cycloaDcyl; polyalkyi; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyetho", acyloxy radicals 
optionally may be further substituted witii one or more radicals selected from the group 

consisting of halogen; -CN; oxo; -OR^^; -NR^R^^; -nVr%^A"; -SR^^; -S(0)R^ 

; .S02R^; -S03R^^; -C02R^^; -CONR^R^^; -SQJNR^^^; -POCOR^^pR^^; -P^R^^ 

; -P'^R^R^ ^R^'^A"; -S^R^R^^A"; and carbohydrate residue; and 

wherein the R^"* qxiatemary heterocyclyl radical optionally may be substituted 
with one ormore radicals selected from the group consisting of halogen; -CN; -N02; 
oxo; alkyl; cycloalkyl; polyalkyi; haloalkyl; hydroxyalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; arylalkyi; heterocyclylalkyl; polyether, -OR^^; -NR^^R^"^; -SR^^; - 
S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^^; -NR^^NR^'Hl^^; -C02R^^; OM; -S02 
OM; -S02NR^ V^; -C(0)NR^%14. .c(0)OM; -COR^^; .P(0)R^^R^^ -P^^R^"^; - 
P"^R^3r14^15^-. .p(or13)or14. .s"^r13r1 V; -nV^rI W; and 
carbohydrate residue; and 

wherein the R^^ radicals comprising carbon optionally may have one or more 

caibons replaced by -0-; -NR^^-; -N"^R^^R^ V-; -S-; -SO-; -S02s -S^R^^A"-; -PR 

^^S -P(0)R^-'-; -PR^-'r^'^; -P'^R^'^R^V-; phenylene; amino acid residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyether; or polyalkyi; wherein 

said phenylme; amino add residue; peptide residue; polypeptide residue; carbohydrate 

9 

residue; and polyalkyi optionally may have one or more carbons replaced by -0-; -NR 

-; -N'^R^R^ V-; -S-; -SO-; -S02-; -S"^rV-; -PR^-; -P"^R^R^ or -P(0)R^-; and 

wherein R* ^ is selected from the group consisting of alkyl; alkaiyi; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; acyl; 
alkoxycarbonyl; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 
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whaein the alkjd; alkenyl; alkynjd; aryl; heterocyclyl; quaternary 
heterocycljd; arylalkyl; hetwocyclylalkyl; acyl; alkoxycarbonyl; aiylalkoxycarbonyl; 
and heteiocyclylalkoxycarbonyl radicals optionally may be substituted with one or 

more radicals selected from tibe groiq) consisting of halogen; -CN ; NO2; 0x0; -OR ; - 

NR^R^^; -N+R^R^ ^R^ V; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; -CONR^R 

-S020M; -S02NR^R^°; -PR^R^^; -PCOR^^PR*"^; -PO(OR* V>R*^; and - 
C(0)OM; or 

a phannaceutically acceptable salt, solvate, or prodrug thereof 
provided that at least one of R^" R'' and R^ is R^^. 

185. A compound of Claim 184 whorein R'^ is phenyl substituted with -N(H)- 
X-R'^ or -O-X-R^' wherein: 

X is selected from the group consisting of: . 

-(C=0)s-alkyl-; 

-(C=0)s-alkyl-NH-; 

-(C=0)s-alkyl-0-; 

-(C=0)s-alkyHC=0)t; and 

a covalent bond; and 
R33 is selected from selected from the groiip consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are indepaiden% 0 or 1. 

1 86. A compound of Qaim 1 85 whorein R^^ is phenyl substituted at fbe para- 
position with -N(H)-X-R'? or -0-X-R^' whwein: 

X is selected from the group consisting of: 
.-(C=0)s-alkyl-; 
-(C=0)s-alkyl-NH-; 
-(C=O)s-aIkyl-0-; 
-(C=0)s-alkyl-(C=0),; and 
a covalent bond; and 
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R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1. 

187. A compound of Claim 185 wherein R^^ is phrayl substituted at the meta- 
position with -N(H)-X-R^^ or -O-X-R^^ wherein: 

X is selected from the group consisting of: 

KC=0)s-alkyl-; 

•(C=0)s-alkyl-NH-; 

-(C=O)s-alkyl-0s 

-(C=0)s-alkyl-(CO)t; and 

a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1 . 

1 88. A compound of claim 185 wherein: 
R^SsR^^'and 

R^^ is selected from the groiq) consisting of hydrogen and alkyl. 

1 89. A compound of claim 185 wherein: 

R^^ is selected from the group consisting of hydrogen and alkyl; and 
R^MsR^^ 

190. A compound of claim 185 wherein R^^ is phenyl substituted with a radical 
selected from the group consisting of: 
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191. A compound of claim 185 wherein: 
iis 2; 

R*^ and R*^ are independently selected from hydrogen and alkyl; and 
R^° and R^" are independently selected from hydrogen and alkyl. 

192. A compound of claim 185 herein: 
iis 2; 

R'^ and R*^ are hydrogen; and 

R^^andR^" are independently selected from alkyl. 

193. A compound of claim 185 wherein: 
i is 2; 

R*^ and R^^ are hydrogen; and 

R^^ and R^" are independently selected from ethyl, propyl and butyl 
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194. A compound of claim 185 wherein i is 1 or 2. 

195. Acompoimdofclaiml85 whereiniis2. 

196. A conq>ound of claim 1 85 wherein R^^ and R^^ are hydrogen. 

r 

197. A conrspound of claim 185 wharein R^^ and R^ are independently selected 
from the groiip consisting of hydrogen and Ci^alkyl. 

1 98 . A compound of claim 1 85 wherem R^^ and R^'* are indq)endently selected 
from the group consisting Ci^alkyl. 

199. A compound of claim 185 wherein R^^ and R^ are die same alkyl. 

200. A compound of claim 1 85 wherein R^^ and R^ are each n-butyL 

201 . A confound of claim 185 wherein one of R^^ and R^*^ is ethyl and the oAer 
ofR^^andR^"isn-bu1yl. 

202. A compound of claim 1 85 wherein one or more R^"^ are indqpendmtly 
selected from methoxy and dimeth>4amino. 

203. A compound of claim 1 85 wherein 
iis 1 or 2; 

R^^ and R^^ are hydrogen; 
R^^ and R^" are n-butyl; and 

one or more R^ are independently selected from methoxy and dimefhylamino. 

204. A compound of daim 185 wh^ein 
i is 1 or 2; 



528 



wo 02/08211 



PCT/USOl/23533 



R^^ and are hydrogen; 

one of R^° and R^" is ethyl and the other of R^^ and R^ is n-butyl; and 

one or more R^^ are independently selected fix>m methoxy and dimeOijIamino. 

205. A compound of claim 163 corresponding to Formula VIIB: 




vnB 



wherein: 

i is 0, 1 or 2; and 

lisO, 1,2, 3 or 4; and 

R^^ and R^^ are independently selected from hydrogen and alkyl; and 

R^^ and R^ are independ^fly selected from hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl and aralkyl; or 

R^^ and R^ together with the carbon atom to which they are attached form a 
C3-7 cycloalkyl group; and 

R^andR^' are independently selected from the group consisting of hydrogen; 

0x0; alkyl; cycloalkyl; aryl; heterocyclyl; acyl, thioacyl, -OR^, and R^^; 

wherein the R^^ and R^^ alkyl; q^^cloalkyl; aryl; heterocyclyl radicals are 
indq)endently substituted with one or more radicals independently selected from the 
group consisting of halogen; -CN; -N02; 0x0; alkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R*"*; -SR^^; -S(0)R^3; -S02R 

^^; -S03R^^; -NrI^OR^^; -NR^^l^^^; -C02R^^; -OM; .S020M; .S02NR^^R 

'C(lO)m}^R^^; -C(OpM; -COR*^; -NR^^C(0)R^^; -NR"C(0)NR*^^^; - 
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NR^^COjR^^ -OC(0)R*^ -0C(0)NR^^R'^; -NR^^SOR^^; -NR^^SOaR^^ - 

NR^^SONR^^R^^ -NR^SOiNR^^^^ -PR^^R^"^; .P(0)R^^R^'*; -P"*"R^^R^'^R^ V; - 

P(OR^^)OR^'^; -S"^R^%^ V; and -N^^R^^R^^^^A-; and 

wherein the alkyl, polyalkyi, haloalkyl, hydroxyalkyi, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^° and R^^ radicals optionally may be further substituted 
with one or more radicals selected from the group consisting of -CN; halogen; 
hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -NR^R*; -SR^; -S(0)R^; -S02R^; - 

S03R^;- C02R^; -CONrV; -N"^rVr^As -P(0)R^R^; -Pr'^R^; .P^R^^^A"; 

and-P(0)(OR^)OR^;and 

wherein the alkyl, polyalkyi, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^^ and R^^ radicals optionally may have one or more 

carbons replaced by -0-; -Nr'^-; -N'^R Va"s -S-; -SO-; -S02s -S"^R V-; -PR^-; - 

P(0)R^S -pVrV-; orphenylene; and 
7 8 

wherein R and R** are independoitly selected from the groiip consisting of 
hydrogOT; and alkyl; and 

wherein R^, R^®,andRW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; het^ocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyhetCTocyclyl; amino; alkylamino; 
carboxyalkylanfuno; alkoxyalkylamino; and acyl; and 
11 12 

wherein R^ and R*"^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R^; -SOSR^; -C02R^; and -CONR^R^^; or 
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^ and R together with the caibon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and qxiatemary 
salts; or 

wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanmioniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclji; quaternary heterocyclylalkyl; caiboxjr, caiboxyalkyl; 

guanidinyl; -OR^^; -NR^*^; -N^R%%^A"; -SR^^; -S(0)R^; .S02R^; -S03R^^; 

-C02R^^; -CONR^R^^; -S02NR^R^^; -PO(OR^^)OR^'^; -P^R^^; .P"^R^R^^R^ ^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
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cari>oxyalkylammocaibonylalk5d; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^-; -N"*'R^R^^A s -S-; -SO; -SO2-; -S"*"rV-; -PR 

-P"^R^R^^A -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are indq>endently selected from the group consisting of 

R^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
accq)table cation; and 

R^^ is selected from the group consisting of cycloalkyl, aryl and heterocyclyl, 
wherein said cycloalkyl, aryl and heterocyclyl are substituted with -NOfQ-X-R^^ or -O- 
X-R^^ and wherein: 

X is selected from the group consisting of: 
-(C=0)s-alkyl-; 
-(C=0)s-alkyl-NH-; 
-(C-0)s-alkyl-Os 
.(C=0)s-alkyl-(C=0)t; and 
a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected with one or more sugar protecting groiq)s; and 
s and t are independentiy 0 or 1 ; and 

one or more R^"* radicals are independmtiy selected from the groiq> consisting 
of R^^, hydrogen; halogen; -CN; -'N02; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyi; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether, acyloxy; -OR^^; -NR^^R^"*; -SR^^; •S(0)R^^; .S(0)2R 

*^; -S03R^^; -S'^R^^R^ V; -NR^^OR^"^; -NR^^NR^^^^; -C02R^^; -OM; -S02 

OM; -S02NR^%*'*; -NR"*C(0)R"; -CCONR^^R*"^; -C(0)0M; -COR^^; -OR^^; - 

SCOnNR^^R^'^; -NR^^R^^; -NR^^OR^'^; -N+R^^R^'^R^ V; -PR^^rI**; -P(0)R*3 
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R^"*; .P'^R^'^R^'*R^^A"; amino add residue; peptide residue; polypeptide residue; and 
carbohydrate residue; 

wherein the R^ alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arjdalkyl; heterocyclylalkyi; polyether; acyloxy radicals 
optionally may be further substituted with one or more radicals selected from the group 

consisting of halogen; -CN; oxo; -OR^^; -NR^R^^; -N'*"R%%^A'; -SR*^; .S(0)R^ 

; -S02R^; -S03R^^; -C02R*^; -CONR%^^; -S02NR%^®; -PO(OR^^R^^; -P^R^^ 

; -P'^R^R^ ^R^^A"; -S"*'R%*®A'; and caibohydrater^idue; and 

wherein the R^"* quaternary heterocyclyl radical optionally may be substituted 
with one or.more radicals selected from the group consisting of halogen; -CN; -N02; 
oxo; alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; alkynyl; arjd; 

heterocyclyl; arylalkyl; heterocyclylalkyi; polyether; -OR^^; -NR^^R*"*; -SR^^; - 
S(0)R^^; -S02R^^; -S03R*^; -NR^^OR*^; -NR*^NR^%^^; -C02R^^; OM; -S02 
OM; -SOlNR^^R^"^; .C(0)NR^3r^'^; -C(0)0M; -COR^^; -P(0)R^^R^'*; -P^^R^"^; - 
p+j^l3p^l4p^l5^.. lp(or13)OR*^; -S"^R^^R* V; -N'^R^^R^'^R^^A"; and 
carbohydrate residue; and 

wherein the r34 radicals comprising carbon optionally may have one or more 

carbons replaced by -O-; -NR^^-; -N'^R^^R^ V-; -Ss -SO-; -S02s -S'^R^^A"-; -PR 

13.. .p(0)r13.; -PrI^rI"^; .p"^R^^R^ V-; phenylene; amino add residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyether, or polyalkyl; wherein 

said phenylene; amino add residue; pqptide residue; polypeptide residue; carbohydrate 

9 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR 

-; -N^R^R^ V-; -S-; -SO-; -S02-; -S'^rV-; -Pr'-; -P"^R%* V-; or -P(0)R'^-; and 
1 R 

wherein R*^ is selected from the gcoxxp consisting of alkyl; alkenyl; alkynyl; 
arjd; hetarocycljd; quaternary heterocyclyl; arylalkyl; heterocyclylalkyi; acyl; 
alkoxycaibonyl; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 
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wherein the R^^ alkyl; alkenyl; alkynyl; aryl; heterocyclyl; qxiatemary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; 
and heterocyclylalkoxycarbonyl radicals optionally may be substituted with one or 

g 

more radicals selected from the group consisting of halogen; -CN ; NO2; 0x0; -OR^; - 

NR^R^^; -N^R^R^^R^ V; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; -CONR^R 

-S020M; -S02NR^R^°; -PrV^; -P(0R*^)0R^'*; -P0(0R^ Vr^^; and - 
C(OPM; or 

a phannaceutically acceptable salt, solvate, or prodrug thereof, 
provided that at least one of R^°, R^^ and R^ is R^^. 

206. A compound of Claim 205 wherein R^^ is phenyl substituted with -N(H)- 
X-R^^ or -O-X-R^^ wherein: 

X is selected from the group consisting of: 

-(C=0)s-alkyl-; 

-(C=0)s-alkyl-NH-; 

-(C=0)s-alkyl-Os 

-(C=0)s-alkyl-(C=0)t; and 

a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are indqjmdently 0 or 1 . 

. 207. A compound of Claim 206 wherein R^^ is phenyl substituted at the para- 
position with -N(H>X-R^^ or -O-X-R^^ wherein: 
X is selected from the group consisting of: 
.(C=0)s-alkyl-; 
^C=0)s-alkyl-NH-; 
-(O=0)s-alkyl-0s 
-(C=0)s-alkyl-(C-0)t; and 
a covalent bond; and 
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R^^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or L 

208. A compound of Claim 206 wherein R^^ is phenyl substituted at the meta- 
position with -N(H)-X-R^^ or -O-X-R" wherein: 
X is selected from the group consisting of: 

-(C=0)s-alkyl-; 

-(C=0)s-alkyl-NH-; 

-(C=0)s-alkyl.Os 

-(C-0)s-alkyl-(C=0)t; and 

a covalent bond; and 
R33 is selected from selected from flie group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or L 



209. A compound of claim 206 wherein: 

R^^ isR^-^ and 

R^* is selected from the group consisting of hydrogen and alkyL 

210. A compound of claim 206 wherein: 

R^^ is selected from the group consisting of hydrog» and alkyl; and 
R^^ isR^^ 



21 1 . A compound of claim 206 wherein R is phenyl substituted with a radical 
selected from the group consisting of: 
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OH and 




212. A compoimd of claim 206 wherein: 
iis 2; 

-R^^ and R^^ are indq>endently selected ftom hydrogen and alkyl; and 
R^° and R^" are independently selected from hydrogen and alkyl. 

213. A compound of claim 206 wherein: 
iis 2; 

R'^ and R'^ are hydrogen; and 

R^^ and R^" are independently selected from alkyl 

214. A compound of claim 206 wherem: 
iis 2; 

R^^ and R^^ are hydrogen; and 

R^^ and R^" are indq)endently selected from ethyl, propyl and butyl. 
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215. A compound of daim 206 wherein i is 1 or 2. 

216. Acompoimdofclaim206wha:einiis2. 

217. A compound ofclaim 206 wherein R^^ and R*"^ are hydiog«i 

21 8. A compound of claim 206 li^erein R^^ and R^ are independently selected 
fiom the group consisting of hydrogen and Ci^alkyl. 

21 9. A compound of claim 206 wherein R^^ and R^ are indepaidently selected 
from the groi^) consisting Ci^alkyl. 

220. A compound of claim 206 wherein R^^ and R^ are the same alkyL 

221 . A compound of claim 206 wherein R^^ and R^" are each n-butyl. 

222. A compound of claim 206 whorein one of R^^ and R^" is ethyl and the otha 
ofR^^andR2"isn-butyi. 

223. A compound of claim 206 wherein one or more R^ are independently 
selected from methoxy and dimethylamino. 

224. A compound ofclaim 206 wherein 
i is lor 2; 

R'^ and R^^ are hydrogen; 
R^° and R^" are n-butji; and 

one or more are indepradently selected from methoxy and dimethylamino. 

225. A compound ofclaim 206 wherein 
iisl or2; 
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R^^ and R*^ are hydrogen; 

one of R^^ and R^" is ethyl and the other of R^^ and R^" is n-butyl; and 

one or more R^ are independently selected from metfaoxy and dimethylamino. 

226. A compound of Formula Vni: 




R^^ VIII 

wherein: 

R^^ and R^ are independently selected from C|^ alkyl; and 
R^^ is selected from the group consisting of halogen and R^^; 
R^^ is selected from the group consisting of hydroxy, alkoxy, and R^^; 
wherein R^^ is selected from the group consisting of cycloalkyl, aryl and 
het«)cyclyl, wherein said cycloalkyl, aryl and heterocyclyl are substituted with -N(H)- 
X-R^^ or -0-X-R^^ and wherein: 

X is selected from the group consisting of: 
-(C=0)u.alkyl-; 
-(C=0)u-alkyHS[Hs 
.(OOValkyM>-; 
-(C=OValkyl-(C>=0)v; and 
a covalent bond; and 
R^^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected witii one or more sugar protecting groups; and 
u and V are independently 0 or 1 ; and 
R^^is unsubstituted phenyl or R"^^; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 
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provided that at least one of and R^^ is R^*. 

227. A compound of Claim 226 \dierein R^^ is phenyl substituted with -N(H)- 
X-R^^ or -0-X-R^^ wherein: 

X is selected from the group consisting of: 

-(C=0)u-alkyls 

-(C=0)u-alkyl->fHs 

-(C==0)u-alkyl-Os 

-(C=0)u-alkyKC-0)v; and 

a covalentbond; and 
R^^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
u and V are independently 0 or 1. 

228. A compoimd of Claim 227 wherein R^^ is phenyl substituted at the para- 
position witii -N(H)-X-R^^ or -O-X-R^^ wherein: 

X is selected from the group consisting of: 

-(C=0)„-alkyls 

-(C=0)u-alkyl-NH-; 

-(C=0)u-alkyl-Os 

-(C=0)u-alkyl-(C=0)v; and 

a covalent bond; and 
R^^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
u and V are independentiy 0 or 1. 

229. A compound of Claim 227 wherein R^* is phenyl substituted at the meta- 
position with -N(H)-X-R^^ or -O-X-R^^ wherein: 

X is selected from the group consisting of: 
-(C=OValkyls 
.(C=OValkyl-NH-; 
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-(COValkyl-Os 

-(C=OValkyHC=0)v; and 

a covalent bond; and 
R^^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
u and V are independently 0 or L 

230. A compound of claim 227 wherein R^^ is phenyl substituted with a radical 
selected from the group consisting of: 




OH 



OH 



OH 




OH 



OH 



OH 
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OH 



231. A compound ofclaim 227 wherein: 

R^' and are independently selected from ethyl and n-butyl; 
R^^ is chloro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

232. A compound of claim 227 wherein: 
R^' and .R^ are n-butyl; 

R^^ is cWoro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

233. A compound of claim 227 wherein: 

one of R^^ and R^ is ^yl and the other of R^^ and R^ is n-butyl; 
R^^ is chloro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

234. A compound of claim 227 wherein R^^ and R^ are the same alkyl. 

235. A compoxmd of claim 227 wherein R^ and R^ are each n-butyl. 
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236. A compound of claim 227 wherein one of and is ethyl and the other 
ofR^^andR^isn-butyl. 

237. A con^und of Fomula DC: 



wherein: 

R^*^ and R^^ are independently selected from Ci-6 alkyl; and 
R"^^ and R"*^ are independently selected from the group consisting of hydrogen, 
alkoxy, and R'*^ 

wherein R"^^ is selected from the group consisting of cycloalkyl, aryl and 
heterocyclyl, wherein said cycloalkyl, aryl and hetorocyclyl are substituted with -N(H)- 
X-R^ or -O-X-R"*^ and wherein: 

X is selected from the group consisting of: 



a covalent bond; and 

R"*^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides, wherein said monosaccharides, disacchjarides, and 
polysaccharides may be protected with one or more sugar protecting groups; and 

a and b are independently 0 or 1; and 

R^^ is unsubstituted phenyl or R"*^; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 




-(C=0)a-alkyls 
-(C=0)a-alkyl-NHs 
-(C=0)a-alkyl-0-; 
-(C=0)a-alkyKC=0)b; and 
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provided that at least one of R'*^ R"^^ and R''^ is R'^l 

238. A compound of Claim 237 wherein R"*^ is phenyl substituted with -N(H)- 
X-R"^ or -O-X-R^ wherein: 

X is selected from the group consisting of: 

-(C-O)a-alkyls 

-(C=0)a-alkyi.NHs 

•(C=O)a-alkyl-0s 

-(CO)a-allcyl-(C=0)b; and 

a coyalent bond; and 
R^ is selected from selected from the group consisting of monosaccharides, 
disaccharid^, and polysaccharides; and 
a and b are independmtly 0 or 1. 

239. A compoimd of Claim 238 wherein R^^ is phenyl substituted at the para- 
position with -N(H)-X-R^ or -O-X-R^ wherdn: 

X is selected from the group consisting of: 

-(C=0)a-alkyls 

-(C=0)a"alkyl-NH-; 

-(C=0)a-alkyl^O-; 

-{C=0)a-alkyl-(C=0)b; and 

a covalent bond; and 
R"^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
a and b are indq)endently 0 or L 

240. A compound of Claim 238 wherein R^^ is phenyl substituted at the meta- 
position with -N(H)-X-R^ or -OX-R"*^ wherein: 

X is selected from the group consisting of: 
-(C=0)a-alkyls 
-(C=0)a-alkyl-NHs 
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^C=0)a-alkyl-Os 

-(C=0)a-aIkyHC=0)b; and 

a covalent bond; and 
R"*^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
a and b are independently 0 or 1 . 

241 . A compoxmd of claim 238 wh^ein R^^ is phoiyl substituted with a radical 
selected from the group consisting of: 




OH OH 
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554 




555 



OH 
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OH 



242. A compound of claim 238 wherein: 

R"^ and R^^ are independently selected from ethyl and n-butyl; and 
R"*^ and R"^^ are independently selected from hydrogen and methoxy. 

243. A compound of claim 238 wherein: 
R^*^ and R^^ are n-butyl; and 

R"*^ and R^* are independently selected from hydrogen and methoxy. 

244. A conq}Ound of claim 238 wh^ein: 

one of R^^ and R^ is efliyl and ttie otha: of R^ and R^ is n-butyl; and 
and R'*' are independently selected from hydrogen and methoxy. 

245. A compound of claim 238 wherein R^^ and R^ are the same alkyl. 

246. A compound of claim 238 wherein R^^ and R^^ are each n-bxityl. 

247. A compound of claim 238 wherein one of R^ and R^^ is ethyl and the other 
of R^ and R^^ is n-butyl. 



557 



wo 02/08211 



PCTAJSOl/23533 



249. A compound of claim 238 wherein: 

one of R^^ and R^^ is ethyl and the other of R^ and R^^ is n-butyl; and 
R"^ and R"*^ are hydrogen. 

250. A compound of claim 238 wherein: 

one of R^^ and R^^ is ethyl and the other of R^^ and R^^ is n-butyl; and 
R"*^ and R"*^ are methoxy. 

251 . A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
Formula I according to any one of claims 1 to 120, or a phaimaceutically acceptable 
salt, solvate or prodrug thereof. 

252. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compoimd of 
Formula III according to any one of claims 121 to 140, or a phaimaceutically 
acceptable salt, solvate or prodrug thereof 

253. A method of treating a hyperlipidemic condition in a subject comprising 
adnndnistering to the subject a therapeutically effective amount of a compound of 
Formula V according to any one of claims 141 to 162, or a pharmaceutically acceptable 
salt, solvate or prodrug thereof. 

254. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
Formula VII according to any one of claims 163 to 225, or a pharmaceutically 
acceptable salt, solvate or prodrug thereof. 

255. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
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Formula VIII according to any one of claims 226 to 236, or a pharmaceutically 
acceptable salt, solvate or prodrug thereof. 



256. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
Formula IK according to any one of claims 237 to 250, or a pharmaceutically 
acceptable salt, solvate or prodrug thereof 

257. The method of claim 251 wherein the hyperlipidemic condition is 
atherosclerosis. 

258. A pharmaceutical composition comprising a compound of Formula I 
according to any one of claims 1 to 120 or a pharmaceutically acceptable salt, solvate 
or prodrug thereof, and a pharmceutically acceptable carrier. 

259. A pharmaceutical composition comprising a compound of Formula III 
according to any one of claims 121 to 140 or a pharmaceutically acceptable salt, 
solvate or prodrug thereof, and a pharmceutically acceptable carrier. 

260. A pharmaceutical composition comprising a compound of Formula V 
according to any one of claims 141 to 162 or a pharmaceutically acceptable salt, 
solvate or prodrug thereof, and a pharmceutically acceptable carrier. 

261. A pharmaceutical composition comprising a compound of Formula VII 
according to any one of claims 163 to 225 or a pharmaceutically accq)table salt, 
solvate or prodrug th^eof, and a pharmceutically acceptable carrier. 

262. A pharmaceutical composition comprising a compound of Formula VIII 
according to any one of claims 226 to 236 or a pharmaceutically accq)table salt, 
solvate or prodrug th^eof, and a pharmceutically acceptable carrier. 
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263. A pharmaceutical composition comprising a compoimd of Formula IX 
according to any one of claims 237 to 250 or a pharmaceutically acceptable salt, 
solvate or prodrug thereof, and a pharmceutically acceptable carrier. 
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